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Executive Summary
The worldwide decline of forest habitat, and related loss of biodiversity, is one of the
most urgent environmental issues of our time. Human activities – such as clearing
forests for agriculture and settlement, unsound forest management, and
unsustainable hunting – are becoming even more threatening as human populations
increase and place more and more demands on forest ecosystems. Habitat decline
contributes more than any other factor to the current extinction rate, which exceeds
the “background” natural rate by 100-1,000 times (Baillie et al. 2004). Beyond
perpetuating high extinction rates, the loss and fragmentation of forested ecosystems
impairs critical ecosystem services, such as purifying the air and water, stabilizing the
soil, providing renewable timber and non-timber forest products, and providing
homes for human communities.
In response to high worldwide deforestation rates and dramatic species decline,
conservationists have been joined by a broad array of stakeholders in stressing the
importance of protecting habitats, including forests, to maintain biological diversity,
preserve ecological functions, and ensure sustainable forest management. The forest
products industry in particular has taken a growing interest in integrating ecological
factors into management decisions, and placing increasing emphasis on scientiﬁcallybased and ecologically-sensitive forest management.
Meanwhile, there is growing emphasis on the importance of conservation planning
— which identiﬁes areas of highest priority and directs limited conservation
resources in a strategic manner — to help address spreading urbanization and other
challenges to biological diversity. Articulated via an assortment of approaches, con
servation planning has evolved over the past few decades from focusing mainly on
species to encompassing broader aspects of biodiversity. A number of systemized
conservation planning approaches have emerged, each with unique methodologies
and priorities.
With so many different conservation planning approaches being promoted by
ENGOs (Environmental Non-Governmental Organizations), it is sometimes difﬁcult
for landowners and other stakeholders to grasp a clear and concise message on how
to make land management decisions while incorporating environmental concerns.
Someone not closely involved in the process may be left wondering what core princi
ples inspire these different approaches and whether they can work in tandem or are
inherently incompatible.
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The purpose of this study is to clarify how eight conservation planning
approaches, promoted by five prominent scientifically-based conservation
ENGOs, guide decisions about which areas to prioritize for conservation.
Our focus is primarily on approaches that are global in scale — those that
apply certain criteria to the global landscape and often prioritize relatively
large areas for conservation.
We sought to obtain and organize this information, not to critique the sci
entific validity, usefulness, and thoroughness of each approach, nor to
endorse a particular methodology. We hope this analysis will be a useful
first step in enabling industry, policy makers, ENGOs, professionals, scien
tists, and others to work together with greater understanding.
We compared and contrasted approaches with speciﬁc reference to organizational
or partnership missions, planning principles, conservation targets, scientiﬁc criteria,
and thresholds. Detailed proﬁles of each global approach are included in the body of
the report. In addition, cursory review is given to approaches that work at a regional
or landscape level, and two regional approaches employed by The Nature
Conservancy and Ducks Unlimited - Canada are proﬁled in detail in the Appendices.
Five main criteria were used to determine which conservation approaches to
include:
(1) Approach relies primarily on scientifically-based criteria. For example,
we did not include organizations or partnerships that based global
priorities on political relevance, local opportunity, or other factors.
(2) Approach sets conservation priorities. We focused on approaches that
utilize criteria to set global priorities, rather than collecting data or
implementing conservation on-the-ground at local levels (although
some organizations or partnerships included here do engage in these
activities during other phases).
(3) Approach applies at a global scale and identifies “where” to conserve.
We emphasized approaches that apply criteria to most of or the entire
world in setting conservation priorities. Such approaches typically
identify “where” to conserve by selecting large areas for protection,
whereas approaches that work at a regional, landscape, or local level
often address “how” to conserve. Although global approaches are our
main focus, we did give some attention to approaches that work at
regional or landscape levels (e.g., within ecoregions or hotspots) as
this ties into implementation of global priorities.
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(4) Approach emphasizes a variety of taxa, i.e., approach does not focus
on the conservation of just one type of organism. We made an excep
tion for BirdLife International because, although they ostensibly focus
on birds, birds are used as an indicator for broader biodiversity.
(5) Organizational or partnership representatives were willing to partici
pate and share details about their conservation priority setting
processes at the level needed for this project.

Table E-1 includes the ﬁnal list of organizations and respective approaches select
ed. Some of the organizations utilize additional approaches that are not discussed in
this study.
TABLE E-1: Organizations and Approaches Included in the Study
ORGANIZATION OR PARTNERSHIP

APPROACHES STUDIED*

Alliance for Zero Extinction
(AZE)

●

BirdLife International

●
●

Conservation International
(CI)

●

Wildlife Conservation Society
(WCS)

●

World Wildlife Fund (WWF)

●

●

●

AZE Sites (epicenters of imminent
extinction)
Endemic Bird Areas
Important Bird Areas
Biodiversity Hotspots
High Biodiversity Wilderness Areas
Range-wide Priority Setting
Last of the Wild
Global 200

* In addition to the eight global approaches indicated above, cursory review is given to six regional
approaches utilized by the African Wildlife Foundation, Conservation International, Ducks UnlimitedCanada, The Nature Conservancy (TNC), the World Wildlife Fund, and the Wildlife Conservation Society.

We relied on a literature search, Internet research, and material review of each
approach’s criteria and system structure to develop a framework in which to analyze
and present information. We then conducted phone or in-person interviews or e
mail exchanges with at least one representative from each ENGO to obtain the nec
essary level of detail, clarify information in written materials, and provide the oppor
tunity for the ENGOs to present their methodologies in the context of their conser
vation objectives. Finally, we had individuals from each organization or partnership
review their proﬁles for accuracy.
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comparing and contrasting approaches
approach fundamentals
Organizational Missions

The approaches in this analysis have very similar missions — to conserve broadly the
world’s biodiversity. Some organizations or partnerships focus their efforts primarily
on preventing imminent species extinction (e.g., Alliance for Zero Extinction), others
on conserving biodiversity more broadly (e.g., Conservation International and World
Wildlife Fund), and still others on protecting wildlife and wild places (e.g., WCS’s
Last of the Wild). Most approaches also include discussion of the human relationship
with nature in their mission statement, sometimes with explicit reference to the goal
of providing sustainable use of natural resources.
Approach Objectives

The primary or immediate objective of most of the conservation planning
approaches is to set internal priorities for conservation action. However, a secondary
objective is to educate others about a particular methodology and guide general
conservation action and attention toward particular areas.
Conservation Planning Principles

The eight conservation planning principles identiﬁed on an a priori basis and listed
by frequency of use by the eight conservation approaches are: intrinsic value of
nature/wildlife (8); functionality (6); efﬁciency (6); international recognition and
cooperation (4); representation (3); sustainable development (2); engaging local
stakeholders (1); and utilitarian or sustainable use of wildlife (0).
Issues of Scale

We considered three main aspects in order to understand the spatial and geographical
characteristics of any biodiversity conservation approach. We refer to scale as the level
at which scientiﬁc priority-setting decisions are made, including three broad
categories: global, regional, and local. Global scale approaches are those that apply a
set of scientiﬁc criteria to most or the entire world, often prioritizing relatively large
areas (i.e., ecoregions, hotspots, intact forest landscapes) for conservation. All eight
approaches emphasized in the main body of the report are global in scale. The term
extent refers to the entire geographic area brought under consideration by a given
approach, (e.g., the terrestrial earth, or certain regions, e.g. Latin America) (Redford
et al. 2003). Approaches varied with respect to their extent, particularly in their
inclusion of aquatic and marine ecosystems. Finally, the planning unit (called “grain”
by Redford op. cit.), refers to the main unit in which planning will take place (e.g.
ecoregion, hotspot, Endemic Bird Area). The term is synonymous with “planning
region,” which is also sometimes used to describe units within which conservation
planning occurs. Planning units vary in size from smaller local sites identiﬁed by the
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Alliance for Zero Extinction and Birdlife International’s Important Bird Areas, to
larger areas such as World Wildlife Fund’s Ecoregions and Conservation
International’s Biodiversity Hotspots and High-Biodiversity Wilderness Areas.
Data Sources

ENGOs use a wide variety of data to inform their conservation planning activities.
Much of their work incorporates national and local place-based knowledge
development including species lists, vegetation maps, range atlases, ﬁeld studies, and
expert knowledge. Species status data come largely from the IUCN Red List of
Threatened Species, the Centers of Plant Diversity data (WWF and IUCN (1994
1997)), and regional data sets such as NatureServe. GIS mapping is heavily relied upon
as both an analytical planning tool and a communication strategy. All approaches rely
heavily on expert opinion to reﬁne vegetation and habitat mapping, to identify
threats, to review data and data compilation, and in some cases, to evaluate species
status.

targets
We use the term target to refer to the actual “entity of biodiversity, ecosystem
dynamic, landscape feature, and/or human relationship with nature that the
approach seeks to conserve” (TNC et al. 2003). The ultimate target of many global
approaches is biodiversity conservation in general or endangered species protection.
At a global level this is manifested in immediate targets that are generally large spatial
areas, such as entire ecoregions (WWF’s Global 200 Approach), Biodiversity Hotspots
(CI), or Endemic Bird Areas (BirdLife International). When these global approaches
are implemented at a regional or local level, targets switch to include species,
populations of species, or particular elements of biodiversity. Common species
targets are those that have been listed as threatened (e.g., endangered, critically
endangered) by one of a few key authorities in designating these species (e.g., IUCN
Red List and NatureServe). Beyond threatened species, a variety of other focal species
are identiﬁed by conservation approaches, including indicator species, umbrella
species, keystone species, and wide-ranging species. There is a tendency to set targets
at multiple levels in order to capture the various levels of biodiversity.

criteria
We identiﬁed a total of thirteen criteria. Six relate to the biological value of the target
being considered (e.g., the number of endemic species in a particular area, or the
natural rarity of a particular ecosystem) and seven refer to the conservation value
(e.g., the level of protection associated with an area, or the degree of fragmentation).
Approaches often rely on a combination of several criteria in setting priorities.
Endemism emerged as the most-often cited scientiﬁc criterion among approaches. By
deﬁnition, endemic species are found nowhere else on the planet; therefore, by
focusing attention on these areas, conservationists are ensuring that their resources
are directed to the most central/urgent location. Intactness – or the existence of large
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areas of land undisturbed by human inﬂuence or fragmentation – was the second
most prevalent criterion. The presence of a particular species or taxon and a focus on
threatened species in particular is less common among these approaches, but their
importance becomes more apparent in regional and local approaches.

monitoring and adaptive management
Most of the approaches incorporate some sort of effectiveness monitoring into their
processes. We found that developing an approach was often an iterative exercise in
which initial criteria and thresholds were ﬁrst drafted and then provided to local
experts and practitioners for further reﬁnement. Beyond initial methodologies,
BirdLife has a systematic method of monitoring that uses a two-tier system to obtain
both breadth (coverage of the entire IBA network) and depth (more intensive effort
at a sample of sites).

regional approaches
The report provides a very brief overview of six approaches that prioritize and
implement conservation planning at either the regional or landscape scale. Generally,
we consider approaches regional if they prioritize and plan within relatively large sub
continental areas such as ecoregions, hotspots, or heartlands (e.g., WWF’s EcoregionBased Conservation). In contrast, landscape-level approaches work at an even smaller
scale often incorporating a network of local sites. The six approaches summarized
include: Africa Wildlife Foundation’s African Heartlands program; Conservation
International’s Conservation Corridors and a collaborative initiative called Key
Biodiversity Areas; Ducks Unlimited - Canada’s Boreal Forest; TNC’s Ecoregional
Conservation Planning; World Wildlife Fund’s Ecoregion-Based Conservation; and
Wildlife Conservation Society’s Living Landscapes Program. These sub-global
approaches consider a variety of economic, social, and political factors in addition to
scientiﬁc criteria.

local implementation
Once global and regional priorities have been established, many conservation
organizations and partnerships work with in-country experts and local partners to
implement priorities at the site or local level. This step involves a broad range of
activities, from direct acquisition and lobbying for protected areas to encouraging
sustainable development, abating hunting, and promoting ecotourism operations.
Options vary considerably among locales, and there is generally not a systemized
approach even within organizations. Although social, economic, and political factors
often dictate what conservation looks like on the ground, ENGOs use scientiﬁc
theories or methodologies to implement conservation at the site level. We discuss
very brieﬂy some conservation biology principles relevant to this local level,
including biosphere reserves, the use of corridors, patch dynamics, GAP analysis,
minimum viable population, and reserve networks. It is difﬁcult to quantify to what
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extent these theories are incorporated as they are implemented on-the-ground in
various local contexts. In addition, these concepts may not be stated explicitly; rather,
they are part of the background knowledge guiding implementation.

key findings
All the approaches share many fundamental elements, such as data collection
methods, planning principles, and objectives, as well as signiﬁcant overlap on more
speciﬁc measures, including methodology, criteria, and thresholds used in setting
conservation priorities. A few apparent trends are:
●

Efficiency and functionality among top priorities.

Of the eight planning principles identiﬁed, the most common principle is
recognition of the intrinsic value of nature or wildlife, which is either
explicitly stated or directly implied in all eight approaches studied. Beyond
that fundamental principle, functionality (the importance of retaining
functionality of conservation targets and the ecosystems that support
them, not just their structure or number) and the efﬁciency of resource
expenditure were both emphasized in 75% of the approaches examined
(six of eight).
●

Importance of expert opinion.

All approaches rely heavily on expert opinion, which includes ﬁeld
experts, scientists, and local knowledge. It is obvious that much needed
information, particularly about species, local conditions, habitat require
ments, and ecosystems is not available in the published data. All approaches
use some sort of expert input and review of their priority setting.
●

Emphasis on supra-organismal units.

Most conservation planning schemes were based on supra-organismal
planning units that incorporate the boundaries of ecoregions or speciﬁc
populations rather than the entire range of a particular species. WCS’s
Range-wide Priority Setting stands alone as the single approach entirely
based on an organismal planning unit: the range of a wide-ranging
species.
●

A focus on habitat.

Although biodiversity is the ultimate target for most approaches, the more
immediate or concrete targets are either geographic areas or particular
species (no approach sets targets at the genetic level). Almost all
approaches include some sort of geographic unit as an immediate target
for conservation. At the regional and local level, species are often the
target, and the most common species targets are those that have been
listed as threatened by one of the few key authorities. Focal species,
including indicator species, umbrella species, keystone species, and wideranging species, are often identiﬁed as targets. All approaches assume that
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implementation of biodiversity conservation at the global level is best
accomplished by protecting habitat (and often entire ecosystems), even for
those that ultimately target species for conservation.
●

Endemism as a top scientific criterion.

Among the thirteen scientiﬁc criteria we identiﬁed – six of which related
to biological value (e.g., natural rarity, species richness) and seven of
which related to conservation value (e.g., habitat loss, high future threat)
– endemism stood out as the most frequently cited, used in all except
WCS’s approaches.
●

Emphasis on both threatened/degraded landscapes and intact/low
threatened areas.

Approaches are relatively varied with respect to the level of threat and
intactness emphasized. Often applied in tandem with other criteria (such
as requiring high levels of biodiversity), approaches tend to prioritize areas
that are either highly degraded and/or threatened (e.g., CI’s hotspots,
which are highly threatened and characterized by a high level of
endemism), or intact with minimal pressure from human population (e.g.,
WCS’s Last of the Wild; and CI’s High Biodiversity Wilderness Areas).
Areas with moderate degradation and threat are not prioritized.
●

Emphasis on vulnerable and irreplaceable targets.

A second key combination of criteria is targets that are both highly vul
nerable and irreplaceable. Vulnerability could encompass criteria such as
low future protection or high past decline; irreplaceability could refer to
endemic species, or threatened species. Conservation targets that rank
highly both in vulnerability and irreplaceability are the areas most likely to
be lost and with the fewest replacements. Conservation International’s
Biodiversity Hotspots are a key example of this combination of criteria, as
they are areas with high levels of endemic species (irreplaceable) and high
past decline (vulnerable).
●

Being practical in a complicated world.

The reliability of sources can affect the selection of criteria. For example,
approaches commonly use focal species or taxa as a practical, realistic tar
get on which to concentrate efforts to protect broader biodiversity.
Another example is in developing thresholds. ENGOs have had to estab
lish speciﬁc thresholds even where there is not enough scientiﬁc research
to provide a deﬁnitive value. This happens to some extent because thresh
olds are arbitrary by nature, and are more a necessity of the decisionmaking process than a feature of nature itself.
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conclusion
Although there are many subtle, and some signiﬁcant, distinctions among approach
es examined in this study, the similarities seem more prominent than the differences.
When different approaches work at the same scale (e.g. global), the same areas are
consistently prioritized, among them the Tropical Andes, Madagascar, the Atlantic
forest region of eastern Brazil, the Mesoamerican forests, the Philippines, most of
Indonesia, the Cape Floristic Region of South Africa, and New Caledonia. When
working at a smaller scale, approaches often (but not always) prioritize areas that are
nested within the larger areas targeted for conservation by global approaches.
There is also an increasing propensity for organizations to collaborate, including
sharing information, utilizing the same methodologies, and relying on the same
thresholds. For example, we found a considerable amount of overlap in planning
units, a consequence of the increasing level of collaboration and complementary
research among these organizations. TNC uses WWF’s ecoregions in the work they
carry on outside the United States. Similarly, CI has adjusted the boundaries of its
hotspots to match the WWF ecoregions so hotspots now represent an amalgamation
of extremely high priority ecoregions. In addition to sharing thresholds and planning
units, there is also a growing tendency to work together on speciﬁc partnerships and
projects. An exemplary case of collaboration is the Alliance for Zero Extinction ini
tiative, which bridges nearly forty biodiversity conservation organizations in a
streamlined and systematic effort to prevent the most imminent extinctions.
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Introduction
The worldwide decline of forest habitat and related loss of biodiversity is one of the
most urgent environmental issues of our time. Human activities such as clearing
forests for agriculture and settlement, unsound forest management, and
unsustainable hunting are becoming even more threatening as human populations
increase and place more and more demands on forest ecosystems. Habitat decline
contributes more than any other factor to the current extinction rate, which exceeds
the “background” natural rate by 100-1,000 times (Baillie et al. 2004). Beyond
perpetuating high extinction rates, the loss and fragmentation of forested ecosystems
impairs critical ecosystem services, such as purifying the air and water, stabilizing the
soil, providing renewable timber and non-timber forest products, and providing
homes for human communities.
In response to high worldwide deforestation rates and dramatic species decline,
the conservation community has increasingly emphasized the protection of habitats,
including forests, to maintain biological diversity, preserve ecological functions, and
ensure sustainable forest management in managed areas. However, conservationists
are not alone in their concern. A broad array of stakeholders including government
agencies, industry groups, forestry schools, and consumers of forest products are tak
ing a growing interest in the protection of biological diversity.
The forest products industry in particular has taken a genuine interest in integrat
ing ecological factors into management decisions, placing increasing emphasis on sci
entiﬁcally-based and ecologically-sensitive forest management. For example, forest
products companies in North America now overwhelmingly operate under the aus
pices of sustainable forestry certiﬁcation programs such as the Sustainable Forestry
Initiative® (SFI), the Canadian Standards Association (CSA), and the Forest
Stewardship Council (FSC). Furthermore, the American Forest & Paper Association’s
(AF&PA) Forests Conservation Priorities Task Group and the Forest Products
Association of Canada’s (FPAC) Boreal Stewardship Task Force have both taken the
initiative to communicate with Environmental Non-Government Organizations
(ENGOs) to learn more about their approaches to conservation and how to incorpo
rate this information into forest management decisions.
Meanwhile, there is a growing emphasis by ENGOs and other stakeholders on the
importance of conservation planning to help address spreading urbanization and
other challenges to biological diversity. Articulated in a variety of methodologies –
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from Conservation International’s (CI) Biodiversity Hotspots approach to World
Wildlife Fund’s (WWF) Global 200 approach – conservation planning identiﬁes
areas of highest priority and directs limited conservation resources in a strategic
manner to those areas. Without such planning, conservation decisions might lean
toward those areas that are easiest to conserve rather than the ones that safeguard the
highest number of species or that best represent global biodiversity. With so much
biodiversity to conserve, conservation planning aims to use limited resources efﬁ
ciently to achieve maximum results.
Conservation planning and priority-setting have evolved through time. For
example, approaches have emphasized different conservation targets over time, from
the 1970s, when species were often the focus of protection efforts, to today, when
many approaches address a range of natural and biological features—from
geographically distinct populations of species to a broad range of ecosystems and
landscapes. ENGOs also set priorities on multiple levels of scale from global to
regional to local. Some ENGOs implement their approach themselves through land
acquisition and management, while others enlist the help of local partners or lobby
governments to direct funding or implement policies to protect priority areas.
Although similar in their basic goal of protecting biodiversity, each approach places
emphasis on a unique set of values, principles, and combination of scientiﬁc criteria
and particular methodology.
Study Purpose

With multiple conservation-planning approaches designed and promoted by
different ENGOs, it is sometimes difﬁcult to get a clear message on how to make
concrete land management decisions while incorporating environmental concerns.
Each approach utilizes a unique methodology and places emphasis on slightly
different aspects of biodiversity.

Someone not intimately involved in developing these methodologies may
be left with questions ranging from what core principles inspire them to
whether these approaches can work in tandem or are inherently incompat
ible. For example, should intact forested areas be prioritized over those that
are severely degraded, or vice versa? What is considered to be a good indi
cator of biodiversity? What is an endemic species and why are they empha
sized so much in these approaches?
The purpose of this study is to clarify how eight conservation planning approaches
promoted by five prominent scientifically-based conservation ENGOs make
decisions about which areas to prioritize for conservation. We focused on approaches
that are global in scale and that rely primarily on scientiﬁc criteria (rather than social
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and political considerations). Further examination of priority-setting at the regional
and local levels that considers social and political criteria is critically needed and
would be particularly useful to those making decisions on the ground.
Our focus is primarily on approaches that are global in scale—those that apply
certain criteria to the global landscape and often prioritize relatively large areas for
conservation (exceptions to this are the Alliance for Zero Extinction sites and BirdLife
International’s Important Bird Areas, which identify local sites but are still considered
global approaches for our purposes. Eight such global approaches implemented by
ﬁve ENGOs were selected, indicated in Table 1. Approaches were then compared and
contrasted with speciﬁc reference to organizational or partnership missions, planning
principles, conservation targets, scientiﬁc criteria, and thresholds. Detailed proﬁles of
each global approach follow.
In addition, a cursory review is given to approaches that work at a regional or
landscape level within the body of the report and two regional approaches employed
by The Nature Conservancy and Ducks Unlimited - Canada are proﬁled in detail in
the Appendices. Due to their more local nature, regional approaches typically con
sider a variety of scientiﬁc, social, political, and economic factors in setting priorities
and a thorough analysis of these multiple considerations is beyond the scope of this
report. However, we recognize the importance of comparing and contrasting
approaches at regional and local scales and the particular relevance such an analysis
would have to the forest products industry and other stakeholders.
We hope this analysis will be useful in enabling industry, policy makers, ENGOs,
professionals, scientists, and others to work together with greater understanding. An
improved understanding could lead to a process that, when applied by forest prod
ucts companies to their own lands, would help companies set biodiversity goals based
on criteria that may be relevant to more than one ENGO’s scheme, and integrate con
servation of biological diversity and economic objectives with more foresight and
effectiveness. We also hope to provide a reference point for further discussions
between industry and ENGOs in their shared interest in conservation planning.
The goal of this study is to obtain and organize the information, not to critique the
scientiﬁc validity, usefulness, and thoroughness of each approach, nor to endorse a
particular methodology. The study builds on similar analyses that have compared
various conservation priority-setting approaches, notably Biodiversity in the Balance:
Approaches to Setting Geographic Conservation Priorities (Johnson 1995); Mapping
Conservation Approaches (Redford et al. 2003); and A Resource Guide for Terrestrial
Conservation Planning at the Regional Scale (TNC et al. 2003).
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Study Methods and Framework
This study was executed over the course of approximately four months by three
primary researchers at the Yale School of Forestry & Environmental Studies in New
Haven, CT. The ﬁrst step was to determine which conservation approaches would be
included. We received initial recommendations from the American Forest & Paper
Association’s (AF&PA) Forests Conservation Priorities Task Group, composed of
representatives of AF&PA member companies, Forest Products Association of
Canada (FPAC), and NCASI (from this point forward, referred to as the
Conservation Priorities Task Group) and conducted additional research to identify a
range of other approaches to evaluate for inclusion. We utilized ﬁve main criteria to
determine which conservation approaches to include:
(1) Approach relies primarily on scientifically-based criteria. We included
only aproaches that make decisions primarily based on scientiﬁc
criteria. For example, we did not include approaches that prioritize
areas based on political relevance, local opportunity, or other factors.
Approaches could incorporate social, political and economic factors
when implementing their global priorities; however, the initial decision
regarding “where” to conserve was based on scientiﬁc criteria.
(2) Approach sets conservation priorities. Environmental organizations
and partnerships have various specialties in the lengthy process
involved in making conservation decisions. Some organizations collect
and analyze scientiﬁc data (e.g., IUCN compiles data on threatened
species); some focus on setting priorities based on scientiﬁc data; and
some work on the ground to implement conservation priorities. These
distinctions are not hard and fast, and many organizations participate
in more than one of these steps. We focus on approaches where the
primary aim is to set conservation priorities.
(3) Approach applies at a global scale and identifies “where” to conserve.
We emphasize approaches that apply scientiﬁc criteria to most of or
the entire world to set conservation priorities. In many cases, the out
put of these analyses is the identiﬁcation of large, sub-continental
areas for conservation (e.g., ecoregions), although in some cases, local
sites are identiﬁed for conservation (one example is the Alliance for
Zero Extinction). Global approaches tend to focus on where to con
serve rather than “how” to conserve and in doing so rely on scientiﬁc
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criteria rather than a broader suite of social, economic and political
factors that are more sensitive to local context. As explained by
Redford et al. (2003), approaches that address where to conserve are
about setting geographical priorities, whereas approaches that answer
how to conserve are about developing and implementing strategies to
conserve conservation targets at priority places and often incorporate
a range of socio-economic factors in addition to scientiﬁc guidelines.
Although global approaches are the main focus, we do give some
attention to approaches that work at regional or landscape levels (e.g.,
within ecoregions or hotspots) as this ties into implementation of
global priorities.
(4) Approach emphasizes a variety of taxa, i.e., approach does not focus
on the conservation of just one type of organism. Approaches includ
ed generally have a mission to conserve biodiversity broadly rather
than focusing on a particular group of species. We made an exception
for BirdLife International because, although they ostensibly focus on
birds, birds are used as an indicator for broader biodiversity. In addi
tion, their methodology is quite inﬂuential in the context of broader
biodiversity conservation efforts.
(5) Willingness by organizational or partnership representatives to par
ticipate and share details about their conservation priority setting
processes at the level needed for this project. Data collection for

global approaches relied on phone or in-person interviews with orga
nizational representatives in addition to written materials. All global
approach proﬁles were reviewed by at least one organizational repre
sentative.
Table 1 includes the ﬁnal list of organizations or partnerships and respective
approaches selected for this study, including eight global approaches implemented by
ﬁve conservation NGOs or partnerships. Some of the organizations or partnerships
included here use more than one conservation priority-setting approach of which
just one or two are discussed. We selected inﬂuential approaches that are applied
broadly at a global scale to set priorities for conserving biodiversity.
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Table 1 Organizations and Approaches Included in the Study
ORGANIZATION OR PARTNERSHIP

APPROACHES STUDIED*

Alliance for Zero Extinction
(AZE)

●

BirdLife International

●
●

Conservation International
(CI)

●

Wildlife Conservation Society
(WCS)

●

World Wildlife Fund *WWF(

●

●

●

AZE Sites (epicenters of imminent
extinction)
Endemic Bird Areas
Important Bird Areas
Biodiversity Hotspots
High Biodiversity Wilderness Areas
Range-wide Priority Setting
Last of the Wild
Global 200

* In addition to the eight global approaches indicated above, cursory review is given to six regional
approaches utilized by the African Wildlife Foundation, Conservation International, Ducks Unlimited
Canada, The Nature Conservancy, the World Wildlife Fund, and the Wildlife Conservation Society.

In addition to the approaches identiﬁed above, we also sometimes refer to the
methodology of other prominent approaches, particularly The Nature Conservancy’s
Ecoregion-based conservation approach – which is regional in scale but has been
inﬂuential in priority setting at multiple scales – and the World Resources Institute’s
Forest Program that conducts extensive mapping of Intact Forest Landscapes (among
other projects). Since WRI does not set priorities on the ground but rather acts as a
key information source, they did not meet our criteria for inclusion; nonetheless,
their mapping activities have drawn signiﬁcant attention toward using intactness as a
criterion for selecting forested landscapes for protection. A detailed proﬁle of WRI’s
Intact Forest Landscape approach is included as an Appendix.
Once approaches were selected, we conducted background research to develop a
Conservation Priorities Framework with which to analyze and present acquired
information (See Table 2). In developing the framework we relied on a literature
search, Internet research, and material review of each approach’s criteria and system
structure. The body of this report and all organizational proﬁles are based on this
Conservation Priorities Framework.
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Table 2 Conservation Priorities Framework

organization or partnership approach
approach fundamentals
Mission: Mission as deﬁned by the organization or partnership implementing
the approach
Approach Objective: What does the approach do? Set global and/or local

priorities? Or provide data to other organizations?
Planning Principles: Aims, purposes and philosophy behind the approach
Scale: Spatial scale, geographic area of extent, and planning unit
Conservation Level: (e.g., genetic, species, ecosystem, or integrated)
Data Sources: (e.g., ﬁeld data, theory, expert opinion, social data, political consid
erations, models)

targets, criteria and thresholds
Targets: (e.g., hotspots, priority ecoregion, an AZE site)
Criteria & Thresholds: (e.g., species richness, high levels of endemism)
Weight: Are some criteria considered more important than others?

implementation
Regional and Local Implementation: Implementation & theory used to guide local

decisions
Monitoring: Does the organization or partnership engage in any monitoring that

leads them to revaluate/alter their criteria or thresholds? Are they engaged in
adaptive management?
Upon ﬁnalization of the framework, we used a variety of background research
methods, including peer-reviewed articles, self-published literature, organizational
websites, presentations, and draft documents to identify gaps in knowledge for each
approach and clariﬁcations needed. Researchers also utilized texts on conservation
biology, ecology, and other scientiﬁc disciplines to further explain scientiﬁc under
pinnings of ENGO decisions.
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We then conducted phone or in-person interviews or e-mail exchanges with at
least one representative from each ENGO to obtain the necessary level of detail, clar
ify information in written materials, and provide the opportunity for the ENGOs to
present their methodologies in the context of their conservation objectives.
Interviews lasted between one and two hours each. Representatives were given the
opportunity to review the full report for basic accuracy; however, statements made
throughout the body of the report are the interpretations of the authors rather than
agreed-upon statements from all organizational or partnership representatives. It
should be noted that attempts to compare and contrast approaches are limited by the
subjective nature of this exercise and should not be viewed as deﬁnitive.
The Conservation Priorities Task Group was also given the opportunity to review
and comment on a draft. We have incorporated some of the recommended changes,
as deemed appropriate by the authors, into this ﬁnal draft.
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Comparing and Contrasting Approaches
approach fundamentals
We compared and contrasted six fundamental aspects of each approach in order to
provide a foundation on which to explore scientiﬁc criteria more deeply. These
fundamental elements include organizational or partnership missions, approach
objectives, conservation planning principles, issues of scale, the biological level of
conservation targets, and data sources used by different organizations. We discuss ﬁve
of these six elements in this section; the level of conservation targets is saved for the
discussion of targets in the following section.
Missions

The organizations and partnerships included in this analysis have very similar mis
sions to conserve broadly the world’s biodiversity. Some efforts focus primarily on
preventing imminent species extinction (e.g., the Alliance for Zero Extinction, of
which most organizations included here are partners), others on conserving biodi
versity more broadly (Conservation International and World Wildlife Fund), and still
others on protecting wildlife and wild places (WCS’s Last of the Wild). These dis
tinctions, however, are not hard and fast and many of the ENGOs we looked at engage
in all three of these “missions” at some level. Although they may not explicitly state
that preventing species extinction is their core mission, most of these approaches are
designed to do just that, either by focusing on preventing biodiversity loss, conserv
ing endemic species and unique habitats, or directing efforts towards protecting habi
tat for threatened species.
Most approaches also include discussion of the human relationship with nature in
their mission statement, sometimes with explicit reference to the goal of providing
sustainable use of natural resources. For example, BirdLife International aims to inte
grate bird conservation into sustaining people’s livelihoods; CI seeks to demonstrate
that human societies are able to live harmoniously with nature; and WWF seeks to
build a future in which human needs are met in harmony with nature. Regardless of
whether or not it is found in their mission statements, all ENGOs do include a con
sideration of sustainable development, human use, and/or resource management at
some level in their planning or implementation processes.
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Approach Objectives

The primary or immediate objective of most of the conservation planning approach
es is to set internal priorities for conservation action. However, a secondary objective
is also to educate others about a particular methodology and guide general conserva
tion action and attention toward particular areas. In some cases a particular method
ology might prioritize areas that are beyond the scope of the organization or part
nership implementing the approach. For example, CI’s Biodiversity Hotspots
approach identiﬁes areas in California and Australia as targets for conservation action
even though these areas fall outside of CI’s focus on developing countries.
Conservation Planning Principles

All organizations or partnerships operate with a set of planning principles, which
they use as a basis for both strategic and operating decisions. Conservation work, like
any other endeavor, is necessarily limited by time, resources, and funds. Decisions
about what to focus on (e.g. which species, taxa, or ecosystems); where to do the
work; who to engage in partnerships; how to achieve goals (e.g. direct protection or
sustainable management); and when to take action are all evaluated in the context of
these principles. These principles are not always explicitly stated, but they are cer
tainly keystones on which entire approaches are built.
A list of eight principles was developed a priori from a review of the conservation
literature and modiﬁed after a review of ENGO written materials. Our list was largely
informed by Redford et al. (2003), although expanded and modiﬁed by our research.
We then categorized the operating principles that the eight ENGOs use in their
conservation approaches into these principles. Planning principles used in this study
are as follows:
●

●

Representation – a portfolio of conservation sites should include sites
representing all of the different ecosystems in the area of concern.
Efficiency of resource expenditure – given limited resources, efforts must

be concentrated on the fewest high-quality sites possible, or the fewest
species (endemic, endangered) that can in turn lead to protection of a
broader biodiversity.
●

Functionality – importance of retaining functionality of conservation tar

gets and the ecosystems that support them, not just their structure or
number.
●

●

International recognition and cooperation – attention of the international
community will help in the conservation of desired targets and improve
the chances of achieving results.
Engaging local stakeholders – ensuring beneﬁts to people and conserva
tion success through engaging local communities in conservation plan
ning and action.
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●

●

●

Intrinsic value of nature – moral belief in the importance of wildlife/lands
for their own sake (i.e., independent of any human use).
Sustainable use of natural resources/utilitarian – sustainable harvesting of
ecosystem products, wildlife hunting, and management for non-extractive
human use (such as recreation) will aid in achieving conservation goals.
Sustainable development – an integrated community approach to con

serving land and wildlife, while at the same time assuring current and
future human needs can be met.
Table 3 identiﬁes which planning principles are emphasized by each approach. It
could be argued that most, if not all, of these approaches incorporate most of these
principles into their planning at some level; however, we have attempted to identify
those that seem to be the primary drivers of each approach. For example, an organi
zation that is not speciﬁcally identiﬁed as engaging local stakeholders may very well
work with local stakeholders on planning and implementation. It just does not
appear to be a keystone operating principle of their approach.
Due to the nature of the ENGOs involved in the study, the most common princi
ple is the intrinsic value of nature or wildlife, which is either explicitly stated or
directly implied by all eight approaches studied. Beyond that fundamental principle,
functionality and efﬁciency are both emphasized in 75% of the approaches (six of
eight). Indeed, most approaches focus on conserving functional ecosystems for either
their own sake (and the biodiversity they support) or for wildlife habitat, and they
seek to have the biggest impact given restricted time and resources.
Table 3 Planning Principles Emphasized by Conservation Approaches

planning principles
Alliance for Zero Extinction
AZE Sites

Efﬁciency of resource expenditure, Functionality, International
recognition and cooperation, Intrinsic value of nature

BirdLife International
Endemic Bird Areas

Functionality, Intrinsic value of nature, Sustainable development

BirdLife International
Important Bird Areas

Efﬁciency of resource expenditure, Functionality, International
recognition and cooperation, Engaging local stakeholders, Intrinsic
value of nature, Sustainable development

Conservation International
Biodiversity Hotspots

Efﬁciency of resource expenditure, Intrinsic value of nature

Conservation International
High Biodiversity Wilderness Areas

Efﬁciency of resource expenditure, Functionality, Intrinsic value
of nature

Wildlife Conservation Society
Range-wide Priority Setting

Representation, Efﬁciency of resource expenditure, International
recognition and cooperation, Intrinsic value of nature

Wildlife Conservation Society
Last of the Wild

Representation, Functionality, Intrinsic value of nature

World Wildlife Fund
Global 200

Representation, Efﬁciency of resource expenditure, Functionality,
International recognition and cooperation, Intrinsic value of nature
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Principles cited with moderate frequency include international recognition and
cooperation, and representation, which is a key emphasis of WWF’s Global 200 as
well as WCS’s Last of the Wild approach (which identiﬁes areas within each biome as
deﬁned and delineated by WWF). Although identiﬁed in the literature and a key
focus of regional approaches, sustainable development and engaging local stakehold
ers are emphasized explicitly at the global level only by BirdLife International. It is
important to note that almost all of the other organizations do emphasize sustainable
development and engaging local stakeholders, but this becomes a guiding principle at
the regional and local levels rather than at the global level. None of the approaches
examined focus on utilitarian or sustainable use of wildlife. However, Ducks
Unlimited Canada’s (DUC) approach, which is discussed in the regional section, does
rely on this as a principle.
Scale

We considered several aspects of scale in order to understand the spatial and geo
graphical characteristics of each biodiversity conservation approach, including: (1)
spatial scale, (2) extent, and (3) planning unit.
We refer to special scale as the level at which scientiﬁc priority-setting decisions are
made, within three broad categories: global, regional, and local. Global scale
approaches are those that apply a set of scientiﬁc criteria to most of or the entire
world, often to prioritize relatively large areas (i.e., ecoregions, hotspots, intact forest
landscapes) for conservation, but sometimes to identify speciﬁc sites (i.e., AZE sites).
All eight approaches emphasized in this study are global in scale. In contrast,
approaches such as TNC’s Ecoregional Conservation Planning are regional in scale
because the evaluation of criteria and planning takes place within ecoregions rather
than across the broader global context. In many cases a single organization works at
both a global and regional scale, but under a different planning methodology or
brand, as illustrated by the World Wildlife Fund’s Global 200 approach, which works
at a global level, and their Ecoregion-based conservation planning that works within
select ecoregions. Planning at the local level is set at an even smaller scale than region
al planning and typically works to identify and manage conservation sites.
A variety of social, political, and economic factors often inﬂuence regional and
local-level planning, although science largely informs these decisions (e.g., the con
sideration of population viability, ecological functionality, edge effects, connectivity,
and patch dynamics in local planning).
The term extent refers to the geographic area brought under consideration by a
given approach (Redford et al. 2003). Extent is closely related to – but not completely
synonymous with – scale. For example, the extent of CI’s Biodiversity Hotspots
approach is the terrestrial earth, while WWF’s Global 200 approach expands beyond
the terrestrial earth to aquatic systems, and marine ecoregions may be considered in
the future. Likewise, WCS’s current human footprint mapping is conﬁned to the
terrestrial world, yet they are working on the marine human footprint for future
release. The extent of most global approaches is typically most of or the entire planet,
while the extent of regional approaches may be more restricted — for example, the
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African Wildlife Foundation’s Africa Heartland’s program is conﬁned to the African
continent.
Finally, the planning unit (called “grain” by Redford et al. 2003), refers to the main
unit in which planning will take place The term is synonymous with “planning
region,” which is also sometimes used to describe units within which conservation
planning occurs. Planning units can be entirely contained within a country, may be
partially shared by several countries, or may encompass many countries. For
conservation purposes, planning regions are generally ecologically derived using such
information as climate, vegetation type, and/or characteristic species, though
sometimes they may also be based on geographic or political criteria. An example of
a planning unit is an ecoregion, which is deﬁned by WWF (2005) as a large area of
land or water that contains a geographically distinct assemblage of natural
communities that:
(a) share a large majority of their species and ecological dynamics
(b) share similar environmental conditions
(c) interact ecologically in ways that are critical for their long-term
persistence
Global approaches typically identify large planning units such as ecoregions,
hotspots, or Endemic Bird Areas as the output of their process. For example, WWF’s
Global 200 approach prioritizes over 200 ecoregions in which it will work ﬁrst. Once
prioritized, conservation planning takes place within each ecoregion via ecoregion
based conservation. In some cases, however, global approaches identify smaller plan
ning units – or local sites – immediately, such as those identiﬁed by the Alliance for
Zero Extinction and Birdlife International’s Important Bird Areas approach.
Table 4 identiﬁes the planning unit and other issues of scale for each global
approach. All approaches examined in this section are considered global in scale; the
table provides some information on what happens once global priorities are set and
planning and implementation takes place at the sub-global level. Such activities are
considered independent from the global priority-setting scheme that initially priori
tizes regions or landscapes for conservation.
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Table 4 Scale, Extent, and Planning Unit Across Approaches

APPROACH

OPERATIONAL
EXTENT &
PLANNING UNIT

WHAT HAPPENS AT THE REGIONAL
AND LOCAL LEVEL?

Alliance for Zero
Extinction
AZE Sites

Extent: Global terrestrial
Planning Unit: AZE sites
Sizes are a few km2 to 340,000

AZE sites are developed globally and
inform local partners and other conservation organizations or partnerships of
of imminent priorities.

BirdLife International
Endemic Bird Areas

Extent: Global
Planning Unit: Endemic Bird
Areas

EBAs are developed globally by the BirdLife
International Partnership and inform local
planning on where to direct conservation
efforts.

BirdLife International
Important Bird Areas

Extent: Global
Planning Unit: Important
Bird Areas

IBAs are identiﬁed, protected and monitored
at the local level using global criteria and
are meant to be practical targets for conser
vation at the local level and/or as part of a
regional network.

Conservation
International
Biodiversity Hotspots

Extent: Global terrestrial
Planning Unit: Biodiversity
Hotspots

Conservation
International
High Biodiversity
Wilderness Areas

Extent: Global terrestrial
Planning Unit: High
Biodiversity Wilderness
Area

CI works with partners to identify key
biodiversity areas, which is a quantitative
data-driven approach that prioritizes
vulnerability and irreplaceability to
delineate sites characterized by the presence
of a threatened, restricted-range, congrega
tory or biome-restricted species (Eken et al
2004). CI also sets biodiversity targets at the
landscape and seascape scale for those
threatened species that cannot be
conserved at the site-scale alone.

Wildlife Conservation
Society
Range-Wide Priority
Setting

Extent: Global-terrestrial;
Limited to areas where
wide-ranging species exist.
Planning Unit: Geographic
range of wide-ranging species;
species conservation units.

Wildlife Conservation
Society
Last of the Wild

Extent: Current footprint is
global-terrestrial. WCS is
working on the marine
human footprint.
Planning Unit: Last of the
wild areas. Range in size from
5 km2 to 3,815,832 km2

World Wildlife Fund
Global 200

Extent: Global - terrestrial,
freshwater, marine. Terrestrial
ecoregions selected from a
comprehensive set of 825;
freshwater and marine units
identiﬁed individually.
Comprehensive freshwater
and marine units still under
development.
Planning Unit: Ecoregion

WCS’s Living Landscapes Program
supports landscape-level conservation
efforts; regional programs (Asia, Africa,
Latin America, North America, Marine)
conduct on-the-ground implementation.
Decisions made about conservation
investments depend in part on conserva
tion priority studies (their own and others)
but also a broad range of other factors.

Within priority ecoregions, WWF pursues
ecoregion conservation, to develop and
implement a comprehensive strategy that
conserves the species, habitats, and ecolog
ical processes of the ecoregion. Priority
areas are often identiﬁed – also called land
scapes or seascapes. The next step is to
develop cost-effective, spatially-explicit
strategies that meet the ecological needs of
wildlife and habitats while minimizing
human-wildlife conﬂicts and maximizing
beneﬁts to resident populations.

yale school of forestry & environmental studies

comparing and contrasting approaches

Data Sources

ENGOs use a wide variety of data to inform their conservation planning activities
(Table 5). Much of their work involves national or even local place-based knowledge
involving species lists, vegetation maps, range atlases, ﬁeld studies, and expert knowl
edge. For this report, we have only discussed the major internationally recognized
data sets; however, it should be noted that there are many national and regional data
sets used by the ENGOs at the regional and local planning level (e.g. AZTECA, The
Mexico Datasystem; Atlas of Afrotropical Bird Distributions; NatureServe and US
State Heritage databases).
All approaches rely heavily on expert opinion to reﬁne vegetation and habitat
mapping, to identify threats, to review data and data compilation, and in some cases,
to evaluate species status. Species status data come largely from the IUCN Red List of
Threatened Species, although the Centers of Plant Diversity data (WWF and IUCN
(1994-1997)) are also used. Protected area data come from the World Database on
Protected Areas, a comprehensive dataset on global protected areas managed by
UNEP-WCMC (www.unep-wcmc.org/) in partnership with the IUCN World
Commission on Protected Areas (WCPA) and the World Database on Protected Areas
Consortium.
GIS mapping is heavily relied upon as both an analytical planning tool and a com
munication strategy. Vegetation mapping normally is done using 30-meter resolution
Thematic Mapper (TM) satellite imagery, aerial photography, and ﬁeld observations.
Satellite imagery is used for change detection and threat analysis (e.g. from sprawling
population centers, road development). The World Resource Institute’s Global Forest
Watch, which uses satellite imagery for its analysis, is a key source of information on
intact forested landscapes (see Appendix for more information).
Most ENGOs collect ﬁeld data on species and ecosystems to supplement published
information, or in some cases, to create local or species-speciﬁc data where they are
otherwise unavailable. Research results published in the scientiﬁc literature are gen
erally used for establishing thresholds, evaluating trends in species populations and
distributions, and determining wildlife habitat requirements. Finally, all approaches
rely on the scientiﬁc literature of conservation biology theory for an understanding
of how to incorporate into their approaches concepts such as island biogeography,
fragmentation of landscapes, and habitat for wide-ranging species.
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Internationally Recognized Sources of Conservation Data
●

World Conservation Union Monitoring Center: www.unep-wcmc.org

●

IUCN Red List: http://www.redlist.org/

●

WRI Global Forest Watch:
http://www.globalforestwatch.org/english/index.htm

●

Ramsar Convention on Wetlands: http://www.ramsar.org/

●

Centers of Plant Diversity: http://www.nmnh.si.edu/botany/projects/cpd/

●

●

U.S. Fish and Wildlife Service Endangered Species Program: http://endan
gered.fws.gov/
NatureServe: http://www.natureserve.org/
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Alliance for Zero Extinction
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BirdLife International
Endemic Bird Areas
BirdLife International
Important Bird Areas
Conservation International
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Conservation International
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Wildlife Conservation Society
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Wildlife Conservation Society
Last of the Wild
World Wildlife Fund
Global 200

GLOBAL FOREST WATCH

Table 5 Data Sources Used by Conservation Planning Approaches
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targets
We use the term target similarly to A Resource Guide for Terrestrial Conservation
Planning at the Regional Scale (TNC 2003), as “the actual entity of biodiversity,
ecosystem dynamic, landscape feature, and/or human relationship with nature that
the approach seeks to conserve,” rather than a quantity (for example, the target num
ber of individuals in a population). The target of conservation attention has evolved
and been reﬁned over the years, from an initial focus in the western world on species
and their speciﬁc habitat, to include broader aspects of nature, such as whole ecosys
tems, scenery, biodiversity, landscape perspectives, and human interactions (Redford
et al 2003).
We note that a thorough discussion of conservation targets is more appropriate for
an analysis that examines regional and local approaches, as concrete conservation tar
gets are generally set at those smaller scales. For this discussion of global targets, we
distinguish between targets an approach seeks immediately to conserve and those that
are the longer-term or ultimate target. The ultimate target of many of these global
approaches is biodiversity conservation in general or endangered species protection.
At a global level this is manifested in immediate targets that are generally large spa
tial areas, such as entire ecoregions (WWF’s Global 200 approach), Biodiversity
Hotspots (CI), or Endemic Bird Areas (BirdLife International). When these global
approaches are implemented at a regional or local level, immediate targets switch to
include species, populations of species, or particular elements of biodiversity. Note
that even when species are the ultimate targets for conservation, species conservation
is most often implemented through the protection of that species’ habitat.
In some cases, a single concept may serve both as a target and a criterion when
applied at different scales. This occurs with threatened species: at a global or region
al scale, the presence of threatened species in a certain region or site can be used as a
criterion to designate that region or site as a target. When we look at a more local
scale, threatened species themselves serve as the target. For example, AZE uses the
presence of the entire or overwhelming majority of the population of a Critically
Endangered or Endangered species as listed on the 2004 IUCN Red List as a criterion
to trigger a site—in this case, the site is the target. However, at a local scale, the threat
ened species is itself the target for protection.
Biodiversity as a Target?

The ultimate aim of many of these approaches is to protect biodiversity, and as such,
most of the approaches could identify biodiversity as a broad, long-term target. A
union of the terms biological and diversity, the concept of biodiversity has emerged
over the past 10-15 years to refer to the variety of life in all its forms, levels, and
combinations including ecosystem diversity, species diversity, and genetic diversity
(IUCN, UNEP and WWF, 1991). The term has multiple deﬁnitions and there is no one
agreed-upon way to deﬁne or measure the degree of biodiversity, although a simple
measure of species richness or the number of species within an area is sometimes
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used. Higher taxonomic diversity and genetic diversity within species is also
sometimes measured. Because biodiversity is such a broad term, we discuss speciﬁc
measures of biodiversity as criteria that are applied to areas in evaluating them as
targets for conservation, rather than discussing biodiversity as a target itself. We
found no instances in which biodiversity was explicitly stated as an immediate target.
Rather, we found that speciﬁc measures or indicators of biodiversity – such as the
presence of endemic species, outstanding ecological phenomenon, or species
richness—were used either as criteria or as targets.
For example, BirdLife’s approach uses birds as an environmental indicator of the
general state of biodiversity, and as such, we explain here that birds (or the areas in
which they live) are the immediate targets (rather than biodiversity, although
biodiversity is an ultimate target). BirdLife International’s premise is that there is a
tremendous amount of data on birds spanning longer time periods and geographic
ranges than is available on most other taxa; therefore, birds and their habitat needs
are a practical conservation target. According to BirdLife International (2004) “Birds
have a special place as an environmental indicator for many reasons, not least because
of their enormous public appeal. A global network of birdwatchers and ornithologists
continues to provide a huge amount of information about birds – information
largely lacking for other species.” They contend that changes in the overall threat
status of the world’s bird species reﬂect changes in the underlying threats to
biodiversity. This is backed up by citations of published studies showing that birds
score very highly on many of the broad criteria deﬁned for selecting indicator taxa
(Pearson 1995) and on birds as indicators of species richness and endemism patterns
(Burgess et al. 2002; Bibby et al. 1992).
Biological Level of Conservation Targets

We examined the broad biological levels of conservation targets identiﬁed by various
approaches. Table 6 refers to three biological levels of conservation targets, including
genetic, species, and ecosystem levels. We found that almost all approaches focus on
ecosystem levels (6 of 8); most approaches focus on species-level targets (5 of 8); and
no approach focuses on genetic targets. Genetic diversity may be too elusive a goal for
many approaches. However, some approaches may have genetic diversity as an
indirect target or at least consider genetic diversity in the process of targeting species
for conservation. For example, WCS’s Range-Wide Priority Setting targets species for
conservation ultimately, but targets populations of species in different ecological
settings more immediately. Such an emphasis recognizes that genetic diversity within
a species is critical to its survival.
As illustrated, WCS and AZE are the only two approaches that focus on species
exclusively, rather than a combination of both ecosystems and species or solely
ecosystems. It should be noted, however, that although species are the main level of
conservation attention, the primary method used to conserve species in both cases is
to protect habitat. Likewise, both of BirdLife International’s approaches ultimately
seek to conserve birds and biodiversity more generally; however, they do this by
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targeting habitat for protection. Additional threats to species, such as addressing
hunting pressure or ex-situ conservation are not emphasized, but may complement
habitat protection in some cases.
Table 6 Biological Level of Conservation Targets
ORGANIZATION AND APPROACH

GENETIC

SPECIES

1

ECOSYSTEM

Alliance for Zero Extinction
AZE Sites

✓

BirdLife International
Endemic Bird Areas

✓

✓

BirdLife International
Important Bird Areas

✓

✓

Conservation International
Biodiversity Hotspots

✓

Conservation International
High Biodiversity Wilderness Areas

✓

Wildlife Conservation Society
Range-Wide Priority Setting

✓

World Wildlife Fund
Global 200

2

2

Wildlife Conservation Society
Last of the Wild

✓
✓

1

✓

Geographic Areas as Targets

All global approaches examined include some sort of geographic unit as a target for
conservation. For example, Conservation International has two complimentary
methodologies for selecting geographic areas globally: Biodiversity Hotspots – which
focus on those regions that harbor a large number of species found nowhere else
(using vascular plants as a surrogate), and that are also under severe threat (as meas
ured by % habitat loss) – and High Biodiversity Wilderness Areas, which also harbor
a large number of species found nowhere else but are relatively unthreatened.
BirdLife International deﬁnes Endemic Bird Areas at the global level and Important
Bird Areas at the regional and local levels. It is important to note that identifying a
certain area as a target does not imply that the ENGO recommends that everything
within it be protected. For example, within Biodiversity Hotspots, further sub-units
such as Landscapes and Key Biodiversity Areas are deﬁned for conservation action.
Species as Targets

After geographic areas, species of various types are most often targets. One of the
most common kinds of species targets are those that have been listed as threatened
(e.g., imperiled, threatened, or endangered) by one of a few key authorities in desig
nating these species. The Alliance for Zero Extinction, for example, identiﬁes species
targets based on the IUCN Red List, among other criteria. The Nature Conservancy’s
Ecoregional Conservation Planning approach – which is discussed in the regional

yale school of forestry & environmental studies

We include approaches that
target species ultimately by
protecting their habitat imme
diately.

WCS Range-wide Priority
Setting targets populations of
species.

38

protecting biodiversity

section as well as in the Appendix – relies on at least three listing sources, including
the following categories: (1) critically imperiled and imperiled species are those that
have a global rank of G1-G2, respectively, by the NatureServe network (within the
Western Hemisphere); (2) endangered and threatened species are those federally list
ed or proposed for listing by the USFWS, under the Endangered Species Act (within
the US); and (3) critically endangered, endangered, or vulnerable categories are those
listed as such by the IUCN Red List (internationally). Additional information is
included in the TNC proﬁle in the Appendix.
Beyond focusing solely on species that are threatened or vulnerable themselves, a
variety of other classes of species may be the target of conservation efforts. The term
focal species includes a variety of species that may have “spatial, compositional, and
functional requirements that may encompass those of other species in the region and
may help address the functionality of ecological systems” (Groves et al. 2000). Several
types of focal species are deﬁned across approaches, including the following:
●

Indicator species are “species or groups of species chosen as an indicator

of, or proxy for, the state of an ecosystem or of a certain process within
that ecosystem” (WWF 2005). The presence of these species may be useful
in indicating a variety of conditions, from the presence of lichen species in
forests being a powerful indicator of clean air to the presence of certain
bird species serving as a proxy for biodiversity.
Margules and Pressey (2000) explain that there is a “strong temptation to
use a group of species, for example vascular plants or vertebrates, as a
measure of biodiversity.” This statement reﬂects the practical necessity of
using such indicators as well as the fact that such practice is considered
reasonably accurate by scientiﬁc evidence (e.g., as discussed above with
respect to BirdLife International’s approach, there is scientiﬁc evidence to
suggest that birds are a reliable indicator of biodiversity). Conservation
International’s Biodiversity Hotspots approach uses the indicator species
concept where the number of species of vascular plants are used as a sur
rogate measure of richness for entire regions. Similarly, WWF uses the tax
onomic groups that have the most available data in their measure of
species richness, intending also for the taxa to represent a diverse subset of
the region biota. In this way, the better known taxa can be used as an
effective proxy for more numerous and less well-known groups (such as
insects), and therefore as indicators of overall biodiversity patterns.
Examples of taxa often used include: vascular plants, birds, mammals, rep
tiles, amphibians, butterﬂies, and mollusks.
●

●

Umbrella species are sometimes targeted for conservation due to the fact
that by protecting them, whole ranges of other species are also
theoretically protected. (See our discussion under Criteria).
Keystone species are deﬁned as those species whose impact on a
community or ecological system is disproportionately large relative to
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their abundance. These species play a more dominant ecological role than
others and are therefore a target of conservation efforts. They contribute
to ecosystem function in a unique and signiﬁcant manner through their
activities. Their removal initiates changes in ecosystem structure and often
a loss of diversity (Groves et al. 2000). One classic example of the keystone
species concept is the sea star Pisaster ochraceous, which suppresses
mussels, the dominant competitor in the rocky inter-tidal zone of the
Paciﬁc coast of North America. Without this sea star, the area would be
overtaken with mussels and the entire ecology would be dramatically
changed. In such cases, keystone species may be a prime target for
conservation because focusing on them prevents a dramatic change of the
ecosystem dynamics. Other examples of keystone species are bison, prairie
dogs, sea urchins and beavers.
●

Wide-ranging species are deﬁned as those that depend on vast areas. These
species include top-level predators (e.g., wolves, grizzly bears, pike min
now, killer whale) as well as migratory mammals (e.g. caribou), anadro
mous ﬁsh, birds, bats, and insects. Wide-ranging species can be especially
useful in examining necessary linkages among conservation sites in a true
“network” of sites (Groves et al. 2000). WCS’s Range-wide Priority Setting
approach targets wide-ranging species as an ultimate target, and popula
tions of those species in different geographic settings as immediate targets.

Additional Notes on Targets

In addition to species and particular locations, other targets may include plant
communities, key nesting or breeding sites, or some other concrete element of
biodiversity. Many of these targets are set at the local level and a complete discussion
is beyond the scope of this report.
Targets are often set at multiple levels in order to capture various aspects of
biodiversity. Although TNC does not set global priorities, their methodology for
recognizing these multiple levels is pertinent here. TNC uses the terms ‘ﬁne-ﬁlter’ and
‘coarse-ﬁlter’ to refer to different targets at different levels. Both ecosystem and
community-level targets are referred to as coarse ﬁlter targets; species targets are
referred to as ﬁne-ﬁlter targets. Given that it is impractical to plan for all of the
elements of biodiversity, even all of those that are known, TNC selects a subset of
targets at different spatial scales (local, intermediate, coarse, and regional) and levels
of biological organization (species, communities, and ecological systems) that will
best represent all biological diversity. This idea is based on what TNC calls the ‘coarse
ﬁne ﬁlter strategy,’ a working hypothesis that assumes that conservation of multiple,
viable examples of all coarse-ﬁlter targets (communities and ecosystems) will also
conserve the majority of species (ﬁne-ﬁlter targets); those species that the coarse ﬁlter
cannot reliably conserve require individual attention through the fine-filter
approach. Wide-ranging, very rare, extremely localized, narrowly endemic, or
keystone species are all likely to need ﬁne-ﬁlter strategies (Groves et al. 2000).

yale school of forestry & environmental studies

39

40

protecting biodiversity

criteria
ENGOs use various scientiﬁc and conservation criteria to prioritize targets for
conservation, from a high concentration of endemic species to the conservation
status of a particular area. We identiﬁed thirteen criteria commonly used by the eight
approaches examined, including six that relate to the biological value (for example,
species richness) and seven that relate to conservation value (for example, habitat that
is threatened). Table 7 provides a summary of the thirteen criteria and Table 8
provides a synopsis of which criteria are used by each approach. Approaches often
rely on a combination of several criteria, and some key combinations are discussed
immediately following the description of each criterion.
Criteria tend to overlap considerably. For example, “degree of fragmentation” and
“habitat loss” are two distinct yet often correlated criteria. Areas that are highly
fragmented have often also experienced high levels of habitat loss and vice versa – yet
these two criteria are not completely synonymous. Similarly, species that have
declined (our “species decline” criterion) are often threatened, but not necessarily so.
In addition, some criteria apply just at the species level, while others relate solely to
habitats or ecosystems, and still others may apply to both. We have deﬁned terms here
in order to have a starting reference point, yet individual approaches may use
different labels or combine one or more of our criteria into one category (or vice
versa).
Finally, as noted earlier, a single concept can serve both as a target and as a
criterion, depending on the level of analysis. When setting global priorities – for
example when prioritizing ecoregions – the presence of threatened species may be
used as a criterion to select the targeted ecoregion. However, when setting priorities
at a ﬁner resolution – for example, at the site level – the threatened species itself
becomes a target, and the particular listing requirement applied to that species
becomes the criterion.
The term threshold is used often in this discussion of criteria. This term refers to a
minimum or maximum value associated with a particular criterion necessary to
designate it as meeting that conservation criterion. For example, the World Resources
Institute’s Forest Program, which maps intact forested landscapes, has a minimum
threshold of 50,000 hectares for these areas; any intact landscapes smaller than this
size are not large enough to meet this criterion.

BIOLOGICAL VALUE CRITERIA
Representation

Approaches that utilize representation as a criteria base decisions on the notion that
a portfolio of conservation areas should include sites representing all of the different
ecosystems or different geographic contexts in the area of concern. We discussed
representation as a planning principle, but it is also used as a biological criterion to
prioritize sites or populations for conservation. WWF’s Global 200, and both WCS’s
Last of the Wild and Range-wide Priority Setting all incorporate this criterion. For
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example, WWF conducted an analysis of ecoregions representing the Earth’s 30
terrestrial, freshwater, and marine major habitat types (e.g., tropical dry forests, large
lakes, coral reefs), identifying 238 ecoregions as priority targets for conservation
action because they harbor the most outstanding and representative examples of the
world’s diverse ecosystems. As explained by WWF, “We selected outstanding
ecoregions within each major habitat type from each of the world’s biogeographic
realms and ocean basins to better capture the variation in species assemblages around
the world” (Olson and Dinerstein 1998).
Table 7 Criteria Used to Prioritize Conservation Targets
CRITERIA

DESCRIPTION

REPRESENTATION

A portfolio of conservation sites should include sites representing
all of the different ecosystems in the area of concern
The number of species within a given area; sometimes used as a
simple measure of biodiversity
The number of species found exclusively in that location, relative
to a particular geographic unit
Species and/or ecosystems that are naturally rare
Ordinary and extraordinary ecological processes. Examples: key
breeding areas, migration routes, globally outstanding centers of
evolutionary radiation, unique species assemblages

SPECIES RICHNESS

BIOLOGICAL VALUE

SPECIES ENDEMISM
RARITY
SIGNFICANT OR OUTSTANDING
ECOLOGICAL OR EVOLUTIONARY
PROCESSES
PRESENCE OF SPECIAL SPECIES
OR TAXA
THREATENED SPECIES

CONSERVATION VALUE

SPECIES DECLINE
HABITAT LOSS
FRAGMENTATION
LARGE INTACT AREAS
HIGH FUTURE THREAT
LOW FUTURE THREAT

Presence of an umbrella, keystone, indicator, or flagship species;
Habitat for a particular species or taxa; for example, wide ranging
species or waterfowl
Species (or the presence of species) that have been nationally or
globally listed as threatened or endangered
Species whose populations have undergone significant decline in
recent years
Areas that have lost a significant percentage of their primary
vegetation or habitat
Areas that have been fragmented into smaller parcels and have
low connectivity
Areas with a certain minimum size with no or minimal human
impact
Areas that face high pressure from encroaching human
populations or development
Areas that have low human population or low development
pressure
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A Comparison of Criteria Used across Approaches

1

CI refers to hotspots as threat
ened places (i.e., in the future);
however, their criteria are
based on past habitat loss.

Alliance for Zero Extinction
AZE Sites
BirdLife International
Endemic Bird Areas
BirdLife International
Important Bird Areas
Conservation International
Biodiversity Hotspots
Conservation International
High Biodiversity Wilderness
Areas
Wildlife Conservation Society*

Range-wide Priority Setting
Wildlife Conservation Society

* WCS considers several criteria
(including some not indicated
here) in designating target
populations, but these criteria
are established for each indi
vidual case (wide-ranging
species); no strict criteria or
thresholds are held across
species. Some criteria that are
commonly considered by WCS
are: representation, significant
ecological processes, species
decline, habitat loss, large
intact areas, and level of
threat (including threat to
habitat and threat to individ
ual species via hunting and
hunting of prey), and habitat
quality.

Last of the Wild
World Wildlife Fund
Global 200

✓

LOW FUTURE THREAT

HIGH FUTURE THREAT

✓
✓

✓

✓

1

✓
✓

✓

✓ ✓

LARGE INTACT AREAS

✓

✓
✓

✓
✓
✓

FRAGMENTATION

HABITAT LOSS

PRESENCE
OF OF
A PARTICULAR
PRESENCE
A PARTICULAR
SPECIES/TAXA

CONSERVATION VALUE
SIGNIFICANT
ECOLOGCAL
OR OR
SIGNIFICANT
ECOLOGICAL
EVOLUTIONARY PROCESSES

RARITY

ENDEMISM

SPECIES RICHNESS

REPRESENTATION

BIOLOGICAL VALUE

SPECIES DECLINE

Table 8

THREATENED SPECIES
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✓

✓
✓

✓
✓

✓
✓

✓

✓
✓
✓ ✓ ✓
✓ ✓ ✓

Species Richness

Species richness is sometimes used as one of several quantitative measures of biodi
versity. As mentioned previously, biodiversity is often an ultimate goal in conserva
tion planning approaches, yet it is hard to quantify and use as a criterion. Rather,
more tangible and measurable criteria, such as species richness – deﬁned by the
number of species existing within a certain area – are often used. The Biodiversity
Support Program (Johnson 1995) explains, “Species richness is very important in
most schemes to identify biodiversity conservation priorities and is the simplest and
most quantitative criterion available to identify priorities.”
An underlying assumption is that the greater the number of species within a given
area, the greater the value of an area to biological diversity. For example, an area of a
certain size and ecosystem type containing 200 species might be considered more
valuable than the same area and ecosystem type containing just 100 species. Acting
alone, this measure does not take into account other factors relevant to biodiversity,
such as the taxonomic diversity among species or the number of healthy populations
of individuals within each species. Richness is most often applied at the species level;
however, the concept may also be applied to the ecosystem or even genetic level.
WWF is one of the key organizations that use species richness. The concept is one
of four factors that comprise a measure of Biological Distinctiveness at an ecore
gional level. Species richness is obtained by adding up the total number of species of
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several taxa, usually including vascular plants, birds, mammals, reptiles, amphibians,
butterﬂies and mollusks. To reduce the effect of highly species-rich taxa (for example
vascular plants), data are log-transformed, preferred because it condenses the range
of the data yet preserves differences among taxa. More information about the process
used by WWF in using Species Richness as a criterion can be found in their proﬁle.
Endemism

Endemism is the most popular criterion, used by AZE, BirdLife International,
Conservation International, TNC, and WWF. Endemic species are deﬁned as those
that are found solely within a particular area and nowhere else on the planet. The link
between averting extinction and focusing on endemics is clear: a focus on endemics
is by deﬁnition a focus on the only place on earth where a particular species is found.
Endemism is a relative measure that must be paired with a geographic area. For
example, a bird species that is found only on a particular island is endemic to that
island. Since species often evolve via a series of speciﬁc environmental inﬂuences to
which they must adapt over many years, areas that are geographically isolated, such
as islands, tend to host a greater number of endemic species. For example, nearly all
the mammals and birds of Madagascar are found only on that island, so losing the
small parcels of intact habitat there will result in the global extinction of those
species. However, there are many areas of high endemism on the mainland as well; for
example, the Cape region at the southern tip of Africa has a ﬂora of 9,000 plant
species, 6,210 of which are endemic (Cowling and Pierce 2004).
Because endemism does not have a particular geographic scale attached to it, some
approaches have used a threshold of 50,000 km2 to deﬁne a restricted-range or
endemic species, rather than relying on an inﬁnite range of geographic scales. This
threshold was ﬁrst used by Terborgh and Winter (1983) in which they deﬁned a “small
range” arbitrarily as “any distribution encompassing less than 50,000 km2.” The
threshold was then used by BirdLife International to deﬁne endemic species, and, fol
lowing BirdLife’s lead, WWF later incorporated this threshold into their own criteria.
WWF’s deﬁnition of species endemism is either that the total species range is less than
50,000 km2, and is present in no more than ﬁve ecoregions, or the total species range
is more than 50,000 km2, but a single ecoregion contains 75 – 100 percent of the
species’ range. Additional information about how WWF quantiﬁes endemism can be
found in their proﬁle.
Rarity

Rarity is a criterion that can be applied at the species or ecosystem level. Rather than
referring to species or ecosystems that were made rare by human behavior, rarity is
often used to refer to species, ecosystems, or genotypes that are naturally rare based
on a particular set of naturally-occurring circumstances. Thus, the rarity criterion
places greater conservation value on species, ecosystems, or genotypes that are rare
and where the opportunity for conservation is limited due to limited possibilities for
intervention.
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WWF uses rarity as a criterion by measuring “the number of opportunities to
conserve this habitat type worldwide and the corresponding importance of the
ecoregions that contain it. This criterion encompasses ecological and evolutionary
phenomena, but it addresses those characteristics at the scale of whole ecosystems
and biotas, as well as structural features of ecosystems and habitats.” An ecoregion is
considered at the highest level of rarity if fewer than eight ecoregions worldwide
contain its habitat type.
Significant or Outstanding Ecological or Evolutionary Processes

The presence of signiﬁcant or outstanding ecological or evolutionary processes is
broadly deﬁned as referring to a range of processes, from more common occurrences
such as key breeding sites and migration routes, to extraordinary features such as
globally outstanding centers of evolutionary radiation and unique species assem
blages.
The inclusion of this criterion is common in conservation priority-setting
approaches, yet this might not be apparent when reviewing Table 8, due to the fact
that this criterion is often evaluated at a local level. One global approach that takes
this signiﬁcant process into account is WWF’s Global 200, which includes globally
outstanding centers of evolutionary radiation, higher-level taxonomic diversity, and
unique species assemblages. Examples of rare ecological phenomena are large-scale
migrations of larger vertebrates, extraordinary seasonal concentrations of wildlife, or
distinctive processes such as the world’s most extensive sheet-ﬂow grasslands (i.e., the
Everglades). The methodology involved in identifying Key Biodiversity Areas – which
are used by Conservation International, BirdLife International, and other partners –
also considers the presence of a globally-signiﬁcant congregation of a given species,
which may or may not be considered a signiﬁcant ecological process.
Presence of a Particular Species or Taxa

When conservation approaches aim to conserve a particular species or taxa, the pres
ence of that species or group within a particular site or range is often used as a crite
rion for selecting a geographic area as a conservation target. Examples include WCS’s
emphasis on wide-ranging species and BirdLife International’s focus on birds. Note
that the use of threatened species as a criterion is discussed separately under the
Conservation Value category.
Organizations or partnerships may opt to focus on a particular species or a group
of species for several reasons relating to a range of scientiﬁc, aesthetic, moralistic, and
other values. Often, there is some underlying appreciation for the species or group
that originates from a non-scientiﬁc origin. For example, in addition to scientiﬁcal
ly-based reasoning for BirdLife’s focus on birds there is presumably a deep aesthetic
and possibly moralistic appreciation of birds based in elements of personal prefer
ence that are beyond the scope of this report.
There are also scientiﬁc reasons for focusing on particular species or groups of
species. For example, some focal species may serve as an “umbrella” to conserve a
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range of other species. Margules and Pressey (2000) explain emphasizing focal species
(a term that may include umbrella species) as “attempts to integrate patterns and
processes by identifying those species in a landscape that are most demanding of
resources and then target them for management . . . if management can maintain
these species in a landscape, then most other species will be maintained as well.”
Furthermore, as elaborated earlier, some species are considered keystone species (also
often considered a sub-category of focal species) because they play an unusually sig
niﬁcant role in their ecosystem, and their removal would risk harm to the ecosystem
structure. Examples of these species and a more detailed discussion of keystone,
umbrella, wide-ranging, and focal species are included under the discussion of
Targets.
Species that hold special political or social clout are sometimes referred to as
“ﬂagship species,” which WWF deﬁnes as “a species selected to act as an ambassador,
icon or symbol for a deﬁned habitat, issue, campaign or environmental cause.”
Flagship species are often large and considered charismatic by the public. WWF
emphasizes pandas, tigers, rhinoceroses, great apes, and elephants as ﬂagship species.
While WWF uses these species in conservation activities, their presence is not a
criterion to prioritize areas for conservation. Caro et al. (2004) demonstrate the
limitations of relying on flagship species, particularly when they are used
synonymously as de facto umbrella species to delineate reserve boundaries. They
found that the presence of two “ﬂagship species” – jaguars and tapirs – were no more
likely to be accurate indicators of ﬁve vertebrate taxonomic groups than two nonﬂagship species, the white-lipped peccaries and spider monkeys. Flagship species may
still however, play an important role in rallying conservation support and protecting
important areas.

conservation value criteria
Threatened Species

The presence of threatened species is a common criterion used to identify an area as
a conservation target. Habitat loss is the number one source of species extinction, and
as such, protecting the habitat of threatened species is the top priority of these
approaches. In addition, the species itself may become a target if a range of actions
are aimed at protecting that species, such as controlling for competitive invasive
species, or ameliorating hunting pressure.
Internationally, perhaps the most widely referenced authority in designating class
es of threatened species is the IUCN Red List (www.iucnredlist.org), which in 2004
evaluated 22,733 vertebrates, 3,487 invertebrates and 11,824 plants into various cate
gories of threatened status. IUCN uses seven categories to rank the level of threat,
from most to least severe: Extinct, Extinct in the Wild, Critically Endangered,
Endangered, Vulnerable, Near Threatened, and Least Concern. Two additional cate
gories include species that do not have enough data (Data Deﬁcient) and those that
have not been evaluated (Not Evaluated). These categories are based on various fac
tors including past species decline, small ranges, and small population sizes. Exact
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thresholds and criteria for these categories can be found in the Appendix. Several of
the approaches examined rely on these data. For example, AZE sites are those that
contain the last global populations of species that have been classiﬁed by IUCN as
Endangered, Critically Endangered, or Extinct in the Wild.
Another source of information about threatened species is the NatureServe net
work, which provides information on the identiﬁcation, location, and conservation
of at-risk species and ecological communities within the western hemisphere. With a
similar yet distinct classiﬁcation system from IUCN, NatureServe was established in
2000 by The Nature Conservancy as an independent, international nongovernmental
organization encompassing a network of independent natural heritage programs and
conservation data centers that “connect science with conservation.” These entities
develop, manage, and distribute authoritative information about biological diversity
to landowners and land managers, consultants, and scientists (NCASI 2004). (See
Appendix for additional information on NatureServe).
Species Decline

The declining species criterion was not commonly used among the approaches we
studied per se, probably because species decline is incorporated into the threatened
species criterion. Nearly all species that are classiﬁed as some level of threatened (e.g.,
endangered, critically endangered) have undergone historical decline (refer to
Appendix for IUCN listing criteria for Endangered Species); however, not all species
that have undergone historical decline are necessarily listed as endangered or threat
ened. WCS’s Range-wide Priority Setting approach uses species decline among other
factors to determine which populations of a species should be targeted for conserva
tion attention. Among regional approaches, TNC uses decline as a criterion, deﬁning
declining species as those that have “signiﬁcant, long-term declines in habitat and/or
numbers, are subject to a high degree of threat, or may have unique habitat or behav
ioral requirements that expose them to great risk” (Groves et al. 2000).
Habitat Loss

Habitat loss due to land transformation and severe degradation is often identiﬁed as
the single greatest threat to biological diversity. Habitat loss is a common criterion for
determining priorities for conservation. Often, areas that have experienced signiﬁ
cant decline in original vegetation or habitat are targeted for conservation. World
Wildlife Fund, TNC, and CI’s Biodiversity Hotspots approach all use this as a criteri
on in setting priorities. CI’s Biodiversity Hotspots, for example, must have lost at least
70 percent of their original native vegetation (many have lost much more).
WCS’s Human Footprint mapping, from which their Last of the Wild areas are
derived, uses a scale from 1-10 for “land transformation,” which is very much a proxy
for habitat loss. They assign maximum scores (10) to built-up environments (such as
urban areas), lower scores (6-8) to agricultural land cover, and still lower scores (4) to
mix-use cover. These scores are incorporated with other dimensions such as human
population density to determine an overall score measuring the input of human
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inﬂuence (Sanderson 2002a). However, note that their Last of the Wild approach pri
oritizes areas that have undergone minimal habitat loss rather than great habitat loss;
that is, while their criteria measures the extent of loss, the approach prioritizes areas
that have been relatively undisturbed by humans (see more under “Large Intact
Areas”).
Fragmentation

Fragmentation is the disruption of extensive habitats into isolated and small patches,
and has two negative ramiﬁcations for biodiversity: the loss of total habitat areas, and
the creation of smaller, more isolated, remaining habitat patches (Meffe 1997). These
patches often mean that species populations become isolated from each other, pre
venting gene ﬂow and metapopulation dynamics. Furthermore, ecological processes
are typically disturbed.
Fragmented areas are often prioritized at a global level, when an approach places
importance on threat. For example, WWF uses a “degree of fragmentation” measure
in evaluating ecoregions for inclusion in the Global 200. Fragments under 100 km2
are generally considered inadequate for maintaining viable populations of most large
vertebrates. However, small fragments can be particularly valuable for conserving
populations of other species with localized habitat requirements and small ranges.
Rather than prioritizing fragmentation, many approaches prioritize the conceptual
opposite of fragmentation, or intactness, described below.
Large Intact Areas

Intactness – or the presence of large intact landscapes free from signiﬁcant human
impact or degradation – is a criterion used by three approaches we examined, includ
ing CI’s High Biodiversity Wilderness Areas, WWF’s Global 200 approach, and WCS’s
Last of the Wild approach. Large intact areas are considered by some ENGOs to be
important for a variety of ecological reasons, including an ability to provide ecosys
tem services (ﬁltering and purifying the water and air, oxygenation of air and water,
soil fertility, acting as a carbon sink, ﬂood prevention/slowing runoff, erosion control,
effective sewage treatment, etc.), their ability to contain larger and more stable species
populations, and their unique capability to support species with naturally low popu
lation densities or large home ranges.
The World Resources Institute’s Forest Program, and their Global Forest Watch
initiative1 is one of the world leaders in mapping intact forested areas. Their analysis
includes a basic overview of global intactness and more reﬁned regional data for
Canada and Russia. The main criteria for these areas are that they are a minimum
threshold of 50,000 hectares in size and almost entirely unaffected by human
disturbance, based on satellite imagery, ancillary data, and expert consultation.
Human disturbance includes human-induced ﬁre regimes, roads (and areas adjacent
to roads), power lines, or pipelines. Citing that the scientiﬁc literature provides
thresholds between 5,000 hectares and 500,000 hectares, WRI took a pragmatic ﬁgure
that was intended to incorporate the needs of most wide-ranging species but still be
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GFW is an initiative of the
World Resources Institute
launched in 1998. GFW repre
sents an international net
work through which WRI’s
Forest Program establishes
partnerships with non-gov
ernmental organizations,
research institutions, govern
ment agencies and private
corporations in five forest
areas around the world –
North America, South
America, Central Africa,
Russia/Eastern Europe, and
Southeast Asia. The Global
Forest Watch network sup
ports better decisions on the
management and conserva
tion of important forests by:
developing practical applica
tions of remote sensing and
information technologies to
map and monitor the condi
tion of priority forests; pro
viding training and technical
assistance to governments,
corporations and non-goven
rmental organizations in the
use of these tools; building
bridges among business, gov
ernment and civil society
institutions to promote col
laborative problem solving;
and helping to design new
tools to support sustainable
forest use and for conserving
forest ecosystems. (WRI
2005)

48

protecting biodiversity

practical. As explained in the interview, “It’s not perfect, but no threshold is perfect.”
Experts at WRI cited the need to be consistent across areas.
Wildlife Conservation Society’s Last of the Wild approach emphasizes intact land
scapes with minimal human disturbance. Last of the Wild is based on an analysis
known as the Human Footprint Mapping, which applies criteria such as power infra
structure and human population density across the globe to measure human inﬂu
ence. One reason WCS values such intact wild areas is due to their ability to support
intact species assemblages. David Wilkie of WCS explains, “We believe that having
intact assemblages of species is a key to these systems as self-regulating. For example,
one reason that Greater Yellowstone is of biological value is that it contains an intact
assemblage of carnivores and thus is a functional landscape.”
Other approaches use intactness or large habitat blocks as a criterion. For exam
ple, CI’s High Biodiversity Wilderness Areas are required to have at least 70% of their
remaining vegetation left. It should be noted that intact forests often overlap with
other types of forests targeted by ENGOs, such as “ancient” and old-growth forests.
Future Threat (High and Low)

In addition to evaluating targets for past decline, some approaches consider the level
of future threat when prioritizing areas for conservation. An interesting note is that
different approaches—sometimes within a single organization—will prioritize areas
with both high future threat and low future threat for different reasons. Measures of
conservation status and human population density are often used as indicators of the
level of future threat.
WWF prioritizes areas for conservation that are not well-protected. WWF’s
degree-of-protection criterion assesses how well the existing network of protected
areas conserves sufﬁciently large blocks of habitat, in sufﬁcient number, within a
given ecoregion. Ecoregions that are not well protected are higher priority.
In addition, CI’s Biodiversity Hotspots approach refers to hotspots as areas that are
highly threatened. We note that CI’s criteria for Biodiversity Hotspots are technically
related to past fragmentation rather than a direct measurement of future threat (such
as legal protection, or high human population density). However, as noted by Mike
Hoffmann of CI, hotspots face high future threat as they host 2 billion people and the
average protected area coverage of hotspots, for those protected areas in IUCN cate
gories of protected areas I-IV (those in a higher level of protection), is only 5% of
original hotspots’ extent. More importantly, Hoffmann notes, hotspots show a
remarkable congruence with the priority regions highlighted in the study of
Rodrigues et al. (2004) which illustrates a clear pattern of existing gaps in the pro
tected areas system where highly threatened species have no current protection what
soever. Finally, we know that hotspots are places of high current threat, because threequarters of the world’s most threatened (Critically Endangered and Endangered)
mammals, birds and amphibians are found only in the hotspots.
In contrast, some approaches prioritize areas that face less future threat, where
lower human population density is often used as a proxy. Although the impact of
human populations varies considerably with the nature of the human-ecosystem
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interaction, Cincotta and Engleman (2000) indicate that greater declines in species
and ecosystems are often correlated with higher human population densities.
Accordingly, as WCS explains, studies in national parks in Ghana (Brashares et al.
2001) indicate that a 98% variation in extinction rates could be explained by the num
ber of people living in close proximity to parks, in addition to size issues. Finally, in
their study of the hunting for bushmeat, Robinson and Bennett (2000) note that land
typically can not support more than one person who relies exclusively on wild meat
for food per square kilometer.
Rather than focusing on areas where human population is greatest and hence con
servation efforts are most challenging, some approaches emphasize areas with lower
population densities. For example, to complement their hotspots approach which
prioritizes areas that are already highly degraded (in addition to having exceptional
ly high levels of endemism), CI also prioritizes High Biodiversity Wilderness Areas
which are required to have a low human population density criteria (5 people/km2)
as well as high levels of endemism, explaining that these areas are some “good news”
in the quest to protect biodiversity. Similarly, WCS uses low human population den
sity as a criterion in establishing their Human Footprint mapping upon which their
Last of the Wild areas are selected. WCS recognizes that there is little guidance in the
literature about how human inﬂuence exactly scales with population density, so they
use a continuum approach that relies on the existing scientiﬁc information (e.g.,
Robinson and Bennett 2000, and others) to reﬂect a linear gradient of human pres
sure between 1 and 10 km2. All of the areas WCS includes in their “Last of the Wild”
have a maximum human population density of 1 person per km2.

monitoring and adaptive management
Most of the approaches incorporate some sort of monitoring to evaluate the efﬁcacy
of their approaches. While this was not a signiﬁcant focus of this study, we were able
to determine that organizations and partnerships value adaptive and ﬂexible
approaches. First, we found that the process of developing an approach was often an
iterative exercise in which initial criteria and thresholds were ﬁrst drafted and then
provided to local experts and practitioners for further reﬁnement. For example, AZE
developed an initial methodology that was distributed to local experts for feedback
and then reﬁned into a more ﬁnalized methodology.
What is clear is that the approaches are continually evolving and expanding. For
example, AZE has initially focused their efforts on vertebrates because information
on vertebrates is available; they will re-evaluate this focus as more data on other taxa
become available. WCS is currently revising their Human Footprint map (on which
their Last of the Wild approach is based), using newer datasets, and they have been
working on local and regional human footprints (e.g. for Northern Appalachians, the
Adirondack Mountains, Central America, the Amazon Basin) to create better datasets
to deﬁne wild places. In addition, they are working on the marine human footprint,
where the inﬂuencing factors are ﬁshing, land-based pollution, water-based pollu
tion, biological introductions from shipping, etc. Likewise, the Conservation Science
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Program at WWF has identiﬁed 825 terrestrial ecoregions across the globe, and a set
of approximately 500 freshwater ecoregions is under development; an analogous
global framework of marine ecoregions would be a distant goal.
In addition, some approaches implement monitoring of conservation efforts.
BirdLife has a systematic method of monitoring that uses a two-tier system to obtain
both breadth (coverage of the entire IBA network) and depth (more intensive effort
at a sample of sites). Basic monitoring involves regular assessment, usually annual, of
every IBA site against indicators of “state,” “pressure,” and “response.” Detailed mon
itoring of a sub-set of priority sites is tightly linked to the site conservation objectives
and makes use of existing bird counting schemes.
CI engages in monitoring to the extent that it is continually evaluating not only the
impact of its approaches, but also the changes that political, social, and biological
forces impose on the areas in which it works. CI’s Center for Applied Biodiversity
Science has created an Early Warning System to enable proactive responses by the
conservation community at large. In addition, CI continually revisits its approach,
and although main criteria have not been altered, the approaches have evolved with
time. For example, hotspots were originally deﬁned without reference to ecoregions,
and now ecoregional concepts are being integrated.
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Global Approach Profiles
This section provides a systematic review of eight global conservation approaches
implemented by ﬁve major international NGOs, including the Alliance for Zero
Extinction, BirdLife International, Conservation International, the World Wildlife
Fund, and the Wildlife Conservation Society.
Each proﬁle follows the structure of the Conservation Priorities Framework (see
Table 2 on page 24), which includes information on the implementing organization;
an approach summary; a detailed discussion of how targets and criteria are estab
lished and deﬁned; and a related description of implementation and monitoring
activities. Maps of prioritized areas are provided wherever possible and all proﬁles
conclude with a table summarizing each approach.

alliance for zero extinction (aze)
AZE Sites (Pinpointing and Conserving Epicenters of Imminent
Extinctions)

organizational overview
The Alliance for Zero Extinction (AZE) is an international coalition of conservation
organizations united in an effort to prevent the most imminent of species extinctions.
Established in 2002, AZE’s key charge is to identify and direct conservation attention
toward geographic sites that contain the entire global populations of endangered
species. In doing this, AZE aims “to create a front line of defense against extinction
that will hold until broader scale conservation efforts can restore sufﬁcient habitat to
enable populations to rebound.” (AZE 2005). The Alliance is open to any non
governmental environmental organization with a primary purpose of conserving
biological diversity, as well as relevant IUCN commissions. AZE currently consists of
over thirty organizations, including global conservation organizations examined in
this report.
With a focus largely on vertebrates for the time being, AZE sites are those that pro
vide habitats for species of birds, mammals, reptiles, amphibians, and one category of
plant (conifers) that have been identiﬁed as endangered or critically endangered by
IUCN and have global populations limited to a single functional population in one
discrete area (additional taxa are being added as information becomes available). As
such, the approach identiﬁes single areas that AZE members believe need to be
addressed immediately in order to prevent imminent extinction.
yale school of forestry & environmental studies
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With just two years under its belt, AZE has completed its ﬁrst and central task of
compiling a ﬁnal list of global epicenters of potential extinctions (AZE Sites), which
identiﬁes several hundred sites (See Map 1 below). From there, AZE will conduct a
gap analysis to identify which of these areas lack protection, and help direct appro
priate attention and conservation action to those sites. While the locations of many
of these key sites have already been identiﬁed, the actual boundaries have not. More
comprehensive information about designated sites will be explained in an upcoming
publication with the ofﬁcial launching of this approach. The coalition’s website is a
useful source that provides speciﬁc information about the process, criteria, and
thresholds used to identify key sites (http://www.zeroextinction.org).
Map 1 Alliance for Zero Extinction Sites

Legend: Map of sites identified by the Alliance for Zero Extinction (n=561) holding endemic Critically
Endangered (CR) or Endangered (EN) mammal, bird, reptile, amphibian and conifer species (note: based
on 2004 IUCN Red List data, for which reptiles not yet globally assessed). Yellow sites are either fully or
partially contained within declared protected areas, while red sites are completely unprotected or
have unknown protection status.
Source: The Alliance for Zero Extinction; data version 2.0.

approach overview
AZE’s approach sets priorities on a global scale; once key global sites are identiﬁed,
several organizations work to implement those priorities on the ground at the site
level. (There is no established process for setting on-the-ground priorities that is
developed enough to be discussed by this paper). AZE’s scope is global in extent, in
that it looks at the entire globe in selecting areas to pinpoint for conservation. AZE
has not yet established how marine and freshwater areas will be evaluated, so the cur
rent extent is restricted to land areas. With respect to the planning unit, AZE’s
approach does not set minimum or maximum sizes of their sites. However, sites tend
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to be much smaller than hotspots and ecoregions, and as such, the approach is simi
lar to many regional programs that set priorities within regions.
AZE’s approach focuses at the species level in its attempt to prevent the imminent
extinction of species, rather than targeting larger ecological processes or genetic
diversity within. In order to protect species from extinction, AZE focuses on safe
guarding habitat while also considering a broader range of threats such as the effects
of diseases and hunting. AZE’s streamlined approach emphasizes three main princi
ples – sites need to be practical, usable and replicable. The principle of the inherent
value of nature or wildlife underlies this approach.
By identifying epicenters of imminent extinction AZE helps other organizations
and stakeholders prioritize these sites for conservation. However, AZE recognizes that
the approach does not address other very important conservation targets that are also
deserving of attention. For example, wide-ranging species do not inhabit single sites
and therefore do not meet one of the necessary criteria to warrant designation of a
site under this approach.
AZE sites often fall within larger conservation landscapes. While many AZE part
ners are engaged in their own conservation planning and priority-setting at a larger
scale (i.e., at the ecoregional level), their involvement with the Alliance is comple
mentary by pinpointing smaller areas within the larger landscapes already deﬁned by
their organization. For example, many AZE sites occur within the WWF’s Global 200
Ecoregions, CI’s Biodiversity Hotspots, or BirdLife International’s Important Bird
Areas. As the criteria for discrete populations of birds are based on BirdLife
Internationals’ Endemic Bird Areas, many AZE sites overlap entirely with these areas.

sources of information
AZE recognizes The World Conservation Union (IUCN’s Redlist; www.redlist.org) as
the listing authority for deﬁning species of concern (criteria and thresholds used by
IUCN can be found in the Appendix). Relying on this global authority ensures that
critical efforts to identify and list species are not duplicated. AZE will not deﬁne sites
for newly discovered and data deﬁcient species until these have been assessed and
classiﬁed by the relevant IUCN authority in order to avoid the development of a par
allel assessment process. Rather than engaging in separate data collection, AZE works
with IUCN to strengthen the ability to list species quickly and efﬁciently. For those
species considered Endangered or Critically Endangered for which no speciﬁc site can
currently be selected due to lack of data, AZE encourages expeditions to locate pop
ulations in hopes that a site can be selected at a later date. “Known” populations
include those localities with a published record of the species, even if there is no
recent survey data (i.e., the species is assumed to persist unless proven otherwise).
Beyond IUCN data, AZE’s main source of information has been more than a hun
dred local, regional, and national experts around the world engaged to identify sites.
AZE understands that every situation is different and that the process of identifying
local sites must hinge on local knowledge and how it is applied given current cir
cumstances. AZE’s process identiﬁes regional coordinators to conduct an initial site
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identiﬁcation process based primarily on data collected through the IUCN Red List
process, such as the Threatened Birds of the World (data managed by the BirdLife
International Partnership; see www.birdlife.org) and the Global Amphibian
Assessment (www.globalamphibians.org). AZE then confers with in-country experts
who complete an initial review of site and species data and evaluate the degree to
which sites meet the AZE criteria. This process often involves leveraged regional pro
grams of some partner organizations (such as those of WWF, American Bird
Conservancy and CI), to help identify such experts, and also to help identify sites. In
addition, AZE makes use of the World Database on Protected Areas, a comprehensive
dataset on global protected areas managed by UNEP-WCMC (www.unep
wcmc.org/) in partnership with the IUCN World Commission on Protected Areas
(WCPA) and the World Database on Protected Areas Consortium.

targets and criteria
Although species are arguably the conservation target of concern in AZE’s approach,
in setting global priorities we identify the AZE site as the immediate target rather than
the species itself. This is because AZE decisions focus on selecting these sites rather
than a lower level of directing speciﬁc conservation action toward individual species.
●

Criterion #1: Endangerment

An AZE site must contain at least one Endangered (EN) or Critically
Endangered (CR) species, as listed by IUCN. These are the two most severe
categories of species that are threatened and have sufﬁcient data to be
evaluated by IUCN (see Appendix for IUCN categories, criteria and
thresholds). In addition, if a species is listed as Extinct in the Wild (EW), an
AZE site may be identiﬁed for which an EW species will have the most viable
potential for reintroduction. Although the presence of just one of these
species will “trigger” a site, the presence of multiple EN or CR species may
make it more urgent. Some taxa of plants and insects have not been assessed
completely using Red List criteria. AZE will expand its targets as new
information on the status of species and their habitats becomes available.
●

Criterion #2: Irreplaceability

An AZE site must either be the sole area where an EN or CR species occurs or
contain the species’ overwhelmingly signiﬁcant known resident population or
life history segment (for example, breeding or wintering grounds). The def
inition of overwhelmingly signiﬁcant has a threshold of approximately
95% of the species’ global population for at least one life history segment.
This 95% threshold is a somewhat arbitrary number that serves the func
tion of allowing some “wiggle room” in making these decisions. AZE notes
that this criterion necessarily eliminates wide-ranging species that are also
important conservation targets. It is not that these wider-ranging species
are less important, but rather that this particular approach can not address
their needs.
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●

Criterion #3: Discreteness

An AZE site must have a deﬁnable boundary within which the character of
habitats, biological communities, and/or management issues have more in
common with each other than they do with those in adjacent areas. The
boundary of the area should be deﬁned according to the most practical
unit for which conservation can be applied.

implementation and monitoring
Once an area is selected as an AZE site, the process of deﬁning the boundaries and
then proceeding with conservation planning has few concrete rules that can be sys
tematically applied to all sites. AZE understands that each site is unique and that local
knowledge and opinion are critical in making these on-the-ground decisions. Local
experts must look at various factors that might vary from site to site. For example,
indigenous people might have a particular relationship with a forest in one area that
needs to be incorporated into local planning that could not be anticipated in advance.
As Michael Parr of AZE explained, “Situations are just so radically different from each
other; we need to deal with different areas differently. You can’t come up with one
cookie-cutter delivery mechanism that is applicable to all sites.”
With this in mind, AZE does provide some general guidance for speciﬁc site
planning. One key guideline is to consider areas of important habitat that are
adjacent to existing protected areas or in the buffer zones for inclusion within each
site. In defining discrete areas, AZE recommends considering the extent of
contiguous habitat, the potential for signiﬁcant gene ﬂow between populations (for
example, the inclusion of corridors and considering the proximity of populations),
and the extent of occurrence of the species relative to practical conservation
considerations. However, no speciﬁc guidelines or thresholds are provided uniformly
across AZE sites to inform these considerations.
AZE engages in monitoring to the extent that it seeks to incorporate new infor
mation in an iterative process that is continually open to identifying new sites.
IUCN’s Red List, upon which AZE’s decisions are based, revaluates taxa against the
criteria at unspeciﬁed intervals. AZE explains that this is especially important for taxa
listed under Near Threatened or Data Deﬁcient, and for threatened taxa whose status
is known or suspected to be deteriorating.

yale school of forestry & environmental studies

55

56

protecting biodiversity

allliance for zero extinction
global centers of imminent extinction
OVERVIEW
Organizational Mission: To identify and direct conservation attention to global

epicenters of species extinction (AZE Sites).
Approach Objective: Informs partners and other decision-makers; there is some
internal priority-setting, but AZE’s main function is to inform decisions of out
side/partner decision-makers.
Planning Principles: Functionality and Efﬁciency.
Scale: Global scale; Global extent, limited to land areas.
Planning Unit: AZE sites.
Conservation Level: Conservation is at a Species Level.
Data Sources: IUCN – Red List; World Conservation Monitoring Center; local
and regional experts; literature review.
TARGETS, CRITERIA AND THRESHOLDS
Targets: Endangered Species and their habitat.
Criteria & Thresholds:
●

●

●

Endangerment (presence of EN or CR species on site); See IUCN criteria
and thresholds in Appendix.
Irreplaceability (presence of entire global population at site (threshold is
~95% of global population).
Discreteness (the area must have a deﬁnable boundary).

Weight: All three criteria are essential and must be met to trigger a site. They are
considered of equal weight.
IMPLEMENTATION AND MONITORING
Regional and Local Implementation: AZE’s key role is identifying sites; once sites

are identiﬁed they work – to some extent – with local partners on-the-ground to
protect sites. Some considerations in site shape and designation include core
areas, size and edge effects, buffer zones, corridors, gene-ﬂow between popula
tions, and island biogeography.
Monitoring: Ongoing monitoring of species and data available so that new species

listings can trigger targeting of new sites; criteria and thresholds are recentlydeveloped and relatively replicable and straightforward.
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birdlife international
Endemic Bird Areas and Important Bird Areas

organizational overview
BirdLife International is a global partnership of non-governmental organizations
with a special focus on the conservation of birds. Each NGO partner represents a
unique geographic territory or country. The BirdLife International Partnership
strives to conserve birds, their habitats, and global biodiversity, while working with
people towards sustainability in the use of natural resources. By focusing on birds and
the sites and habitats on which they depend, the BirdLife Partnership seeks to
improve the quality of life for birds, for other wildlife, and for people.
BirdLife’s aims are to:
●

●

●

●

●

prevent the extinction of any bird species;
maintain and where possible improve the conservation status of all bird
species;
conserve and where appropriate improve and enlarge sites and habitats
important for birds;
help, through birds, to conserve biodiversity and to improve the quality of
people’s lives; and
integrate bird conservation into sustaining people’s livelihoods.

approach overview
BirdLife’s approach is taxa and species oriented, with the objective of deﬁning
particular sites for habitat conservation on an ecosystem level. Thus, although the
organization’s focus is very species-speciﬁc in how it deﬁnes priority areas, the on
the-ground conservation goal is to protect ecosystems that are important to bird
diversity, as a proxy for biodiversity.
BirdLife has chosen the approach of conserving general biodiversity by focusing
on birds as a result of the relationship between bird populations and global ecosystem
integrity: many birds are wide-ranging and migratory, with speciﬁc varied habitat
needs for breeding, wintering, and migration. BirdLife’s approach uses birds as an
environmental indicator of the general state of biodiversity. Its premise is that as there
is a tremendous amount of data on birds in most places of the world over long
periods of time, much more robust in scope than is available on most other taxa,
birds and their habitat needs are a practical conservation target.
According to BirdLife International, “Birds have a special place as an environmen
tal indicator for many reasons, not least because of their enormous public appeal. A
global network of birdwatchers and ornithologists continues to provide a huge
amount of information about birds – information that is largely lacking for other
species.” BirdLife contends that changes in the overall threat status of the world’s bird
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species reﬂect changes in the underlying threats to biodiversity. This concept is
backed up by citations of published studies showing that birds score very highly on
many of the broad criteria deﬁned for selecting indicator taxa (Pearson 1995) and on
birds as indicators of species richness and endemism patterns (Burgess et al. 2002;
Bibby et al. 1992).
BirdLife uses existing data sets on bird populations and distributions to identify
two types of conservation priority areas: Endemic Bird Areas (EBAs) and Important
Bird Areas (IBAs). Map 2 and Map 3 below illustrate Important Bird Areas in Asia and
Endemic Bird Areas in Africa respectively.
Map 2 The Location of Important Bird Areas in the Asian Region
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Map 3: The Location of Endemic Bird Areas in the African Region

An EBA is deﬁned as an area that encompasses the overlapping breeding ranges of
two or more restricted-range (less than 50,000 km2) landbirds, such that the complete
ranges of at least two species fall entirely within the boundary of the EBA (see below
for detailed discussion of EBAs). These areas are designated as the most important
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places worldwide for habitat-based conservation of birds and other biodiversity, and
are also often particularly rich in human culture and languages. There are 218 desig
nated EBAs as of 2004.
IBAs are key sites for conservation, as they are small enough to be conserved in
their entirety and are often already part of a protected-area network. IBAs accomplish
one (or more) of three things:
●

●

●

Hold signiﬁcant numbers of one or more globally threatened species
Are one of a set of sites that together hold a suite of restricted-range
species or biome-restricted species
Have exceptionally large numbers of migratory or congregatory species

As of 2004, there are some ten thousand IBAs identiﬁed in 153 countries or
territories. Many IBAs lie within EBAs, although this is not a requirement. IBAs form
networks for species, often comprising the best remaining fragments of natural
habitat within disturbed landscapes.
BirdLife sets priorities for conservation through these two lists, which are devel
oped at the international (EBA) and national (IBA) levels from local knowledge and
local survey data. BirdLife survey data (incorporated into the IUCN Red List of
Threatened Species for birds), international experts, and other internationally recog
nized data sets such as the Ramsar (Wetlands) Convention are used to develop the
lists of EBA and IBA sites (see below for more discussion of how the lists are derived).
EBAs are identiﬁed without regard to conservation status; however, IBAs are
intended to be sites where conservation objectives can reasonably be achieved. Lists
are developed at the international scale for EBAs, and at the continental, regional, and
national scales for IBAs. Conservation action is at the IBA level and takes place at the
national scale. Both designations are without regard to grain (size) or extent. For
example, in Africa, EBAs range in size from 17 km2 to 340,000 km2; IBAs range from
less than 1 km2 to over 10,000 km2.
Data sources are primarily obtained from the following:
●

Bird surveys

●

Local expert knowledge (birdwatchers and ornithologists)

●

IUCN data on globally threatened species (BirdLife International 2000)

●

BirdLife Biodiversity Project for bird species of restricted ranges

●

Continental and national bird atlases

●

●

Wetlands International data on International Waterbird Censuses, as well
as information on size and geographic ranges of waterbird populations
National and continental vegetation maps

Data collection is standardized as much as possible and maintained in a BirdLife
database (the World Bird Database) for each EBA and IBA, of which a simpliﬁed ver
sion is available from BirdLife website (http://www.birdﬁle.org/datazone/ index.html).
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BirdLife’s planning principles are based on efﬁciency (IBAs are by deﬁnition high
quality bird population sites that are amenable to conservation action and manage
ment); functionality (IBAs are conserved in order that they may continue to function
as high value bird habitat); international recognition and cooperation (IBAs are
nationally identiﬁed sites meeting international criteria); a belief in the intrinsic value
of birds and biodiversity; and engaging local stakeholders in data collection and the
identiﬁcation of IBAs, and in achieving conservation status of IBAs (through socalled Site Support Groups).

targets and criteria – endemic bird areas (ebas)
At the global scale, BirdLife uses endemism as the criterion for designating conserva
tion priority areas. Worldwide, the most important places for habitat-based conser
vation of birds are the Endemic Bird Areas – critical regions for the conservation of
the world’s birds and other biodiversity, that are often also particularly rich in human
culture and languages. An EBA is deﬁned as an area that encompasses the overlapping
breeding range of two or more restricted-range (smaller than 50,000 km2) land birds,
such that the complete range of at least two species falls entirely within the boundary
of the EBA.
BirdLife has identiﬁed 218 regions of the world as EBAs. Eighty-three percent of
EBAs are in forests, especially tropical lowland forest and moist montane forest. EBAs
vary in size from a few square kilometers (islands) to 340,000 km2. Birdlife has devel
oped these EBAs by mapping every bird species with a restricted range of less than
50,000 km2, using many thousands of geo-referenced locality records (bird inventory
and survey data).
EBAs are broad-scale, large-grain, global priority conservation target areas that
according to BirdLife overlap extensively with other global priority schemes such as
CI’s Terrestrial Biodiversity Hotspots and WWF’s Global 200 Ecoregions.

targets and criteria – important bird areas (ibas)
BirdLife’s IBA program seeks to locate, document, and protect networks of sites —
areas that can be delimited and, potentially, managed for conservation – critical for
the conservation of the world’s birds. IBAs are small enough to be conserved in their
entirety and are often already part of a protected area network. They are particularly
important for bird conservation because they regularly hold signiﬁcant populations
of one or more globally or regionally threatened, endemic, or congregatory bird
species or highly representative bird assemblages. Conservation targets are those bird
species that can be effectively conserved through a network of sites. IBAs are identi
ﬁed, monitored, and protected by national and local organizations and individuals,
working on the ground.
A site qualiﬁes as an IBA if it holds species that trigger one or more of the follow
ing criteria (see Appendix 6 for details of criteria and thresholds):
●

Globally threatened bird species based on IUCN Red List criteria (note:
BirdLife is the Listing Authority for birds for the IUCN Red List).
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●

●

●

Restricted range species with distribution of 50,000 km2 or less.
Biome-restricted species found only within a particular biome, and/or
habitat.
Congregations of signiﬁcant numbers of birds, based on either biogeo
graphic or global population estimates.

This approach is founded on the principle that IBAs are critical sites for the con
servation of birds and biodiversity; places of international importance; practical tar
gets for conservation action; selected according to internationally recognized criteria;
used to reinforce existing protected area networks; and used as part of a wider
approach to conservation.
Data used to evaluate sites for IBA status come from inventories compiled by
BirdLife Partnership and other national organizations in a participatory process that
involves expert individuals and government and non-governmental organizations.
Information on sites is compiled from existing data and is combined with targeted
ﬁeldwork. The process is continental in scope, with national and regional evaluations.
Within a region, prioritization of IBAs for conservation action is based on the degree
of “irreplaceability” and “threat,” with particular emphasis on endemic species for
whose conservation the region is globally responsible. Identiﬁcation and documenta
tion of IBAs are led, as far as possible, by the national BirdLife Partner or Afﬁliate, or
similar organizations or individuals.
In regional conservation planning efforts, replicate examples of all unique ecosystem
targets are included in the portfolio design to ensure the principle of representation.
For each target, goals are established for the number and distribution of occurrences
(examples) of the target to be captured. Individual conservation target occurrences
represented in the portfolio design must be judged viable; viability assessments are
undertaken and target occurrence viability is described on the basis of size, condition,
and landscape context. In addition to biological targets, some ecoregional planners may
include non-biological targets such as ecological gradients and/or processes.
Criteria for selection of Important Bird Areas are organized into categories (A1
through A4), which indicate scale and extent of conservation concern. Each category
has an associated list of eligible species with a numerical population threshold that
must be matched or exceeded in order for a site to qualify for that category. These
population thresholds are derived, whenever possible, from internationally recog
nized sources of bird population data. Bird distribution data and population esti
mates for candidate sites are also required. In order for a site to be considered for IBA
status, information is needed on location, bird species, reasons for importance, habi
tats and land uses, threats, protection status, and conservation action.

implementation and monitoring
EBAs are developed globally by the BirdLife International Partnership and meant to
inform local planning as to where to direct conservation efforts. IBAs are identiﬁed,
protected and monitored at the local level using global criteria and are meant to be
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practical targets for conservation at the local level and/or as part of a regional net
work. Implementation approaches are based on bird survey data and habitat map
ping, considering representativeness, birds as umbrella species, spatial needs for birds,
habitat fragmentation, connectivity, and migration corridors.
BIRDLIFE INTERNATIONAL
ENDEMIC BIRD AREAS (EBA) AND IMPORTANT BIRD AREAS (IBA)
OVERVIEW
Organizational Mission:
To conserve birds, their habitats, and global biodiversity, while working with people towards sustainability in the use of
natural resources.
Approach Objective:
EBA: To identify areas of high bird endemism using birds as an environmental indicator of the general state of
biodiversity, and focus international conservation attention to those areas.
IBA: To identify key sites for conservation of birds, small enough to be conserved in their entirety and often already part
of a protected-area network.
Planning Principles:
EBA: Functionality (viable habitat for endemic species) and intrinsic value of wildlife.
IBA: Efficiency (focus on threatened, endemic, biome-restricted, and congregatory species), functionality (viable habitat
and networks), international cooperation (regional networks), engaging local stakeholders, and intrinsic value of wildlife.
Scale and Planning Unit:
EBA: The EBA approach is global in scale (Continental within global context of areas of high bird endemism
IBA: IBAs have been identified on all continents but they are developed through national and regional (networks of
IBAs) sites based on bird status. Emphasis is on countries where there are active BirdLife partners.
Planning Unit:
2
EBA’s vary in size from a few square kilometers to 340,000 km
2
IBA’s vary in size from less than one square kilometer to over 10,000 km ;
Conservation Level : Ecosystems, based on endemic, threatened and endangered, and congregatory bird habitat.
Data Sources:
IUCN Red List (for birds originates with BirdLife, hence they are using their own field data); expert opinion;
published field data, museum collections, scientific literature, local field data, GIS mapping.
TARGETS, CRITERIA & THRESHOLDS

(EBA)

(IBA)

Targets
Endemic: bird habitat
Criteria & Thresholds:
Areas with 2 or more overlapping breeding ranges of endemic birds. Bird endemism is defined as
2
breeding ranges restricted to less than 50,000 km .
Weight: N/A
Targets:
Habitat that supports endangered, threatened, endemic, or congregatory birds
Criteria & Thresholds: The site regularly holds significant numbers of a globally
threatened species, or a significant assemblage of endemic or biome-restricted species, or globally
significant numbers of a congregatory species. See “Summary of global (‘A’) criteria for selection for
selection of Important Bird Areas.”
Weight:
All criteria are weighted equally, i.e. any one qualifies a site as an IBA.

IMPLEMENTATION & MONITORING
Implementation: EBAs are developed globally by the BirdLife International Partnership and meant to inform local
planning as to where
: to direct conservation efforts. IBAs are identified, protected and monitored at the local level and
are meant to be practical targets for conservation at the local level and/or as part of a regional network.
Monitoring: Monitoring for IBAs is a two-tier system to obtain both breadth (coverage of the entire IBA
network) and depth (more intensive effort at a sample of sites). Basic monitoring involves regular
assessment, usually annual, of every IBA site against indicators of “state,” “pressure,” and “response.”
Detailed monitoring of a sub-set of priority sites is tightly linked to the site conservation objectives and
makes use of existing bird counting schemes.
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BirdLife’s monitoring framework uses a two-tier system to obtain both breadth
(coverage of the entire IBA network) and depth (more intensive effort at a sample of
sites). Basic monitoring involves regular assessment, usually annual, of every IBA site
against indicators of “state,” “pressure,” and “response.” State refers to species or sitespeciﬁc data trends on populations and habitat; pressure refers to threats to bird
habitat such as habitat destruction, unsustainable hunting, and climate change; and
response refers to actions to recognize and preserve IBAs. Detailed monitoring of a
sub-set of priority sites is tightly linked to the site conservation objectives and makes
use of existing bird counting schemes.

conservation international
Biodiversity Hotspots
High Biodiversity Wilderness Areas

organizational overview
Conservation International (CI) is one of the most prominent international
organizations that sets global conservation priorities and implements these priorities
at regional, national, and local levels. Based in Washington, D.C. and working in over
forty countries on four continents, CI’s main mission is to “conserve the earth’s
natural living heritage, our global biodiversity, and to demonstrate that human
societies are able to live harmoniously with nature.” (CI 2004)
Conservation International employs three main approaches in setting
conservation priorities, including Biodiversity Hotspots, High Biodiversity
Wilderness Areas (HBWAs) and Important Marine Areas. Perhaps the most wellknown among these is the Biodiversity Hotspots approach, which prioritizes areas
that are both biologically rich (as indicated by the number of endemic plants) and
among the most threatened in the world (as indicated by historical habitat loss).
Similar to Biodiversity Hotspots, the High Biodiversity Wilderness Area approach –
based upon Major Tropical Wilderness Areas – also emphasizes biologically rich
areas, but unlike Biodiversity Hotspots, these areas have large tracts of intact forest
and are not immediately threatened by human population pressure.
CI’s approaches help set internal priorities while also informing the conservation
community and other stakeholders about areas that should be prioritized for
conservation in order to mitigate the global extinction crisis. For example, the
Biodiversity Hotspots approach identiﬁes hotspots in California and Australia which
fall beyond CI’s focus on developing countries. However, this methodology draws
attention to these important areas for others to work on.
Approach Overview

CI’s Biodiversity Hotspots and HBWA approaches were developed in tandem to
inform global priorities with two distinct and complementary sets of criteria. First
deﬁned in 1988 by British ecologist Norman Myers, the Biodiversity Hotspot
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approach places great emphasis on efﬁciency of resources and the time-pressure
associated with the global extinction crisis. Biodiversity Hotspots are areas under
immediate threat and hold the highest proportions of the world’s biodiversity. These
are areas that require immediate protection in order to combat the loss of a
signiﬁcant portion of the world’s species to extinction. As discussed further below,
the primary biological criterion for hotspots is endemism as indicated by the number
of endemic plant species. The secondary criterion is threat, based on percent decline
of original vegetation; all hotspots must have lost at least 70% of their primary
vegetation, although many have a much higher percentage decline.

What’s the difference between a Biodiversity Hotspot and a HighBiodiversity Wilderness Area? Biodiversity Hotspots and High-Biodiversity
Wilderness Areas both have high levels of biodiversity. However,
Biodiversity Hotspots consist mainly of heavily exploited and highly
fragmented ecosystems greatly reduced in extent, whereas HighBiodiversity Wilderness Areas are larger in size, still relatively intact, and
have low human population density. Thus, hotspots are the places where
action is most urgently needed to stop extinctions, while wilderness areas
offer a few remaining opportunities to be proactive about conservation.
CI has identiﬁed twenty-ﬁve hotspots as the “richest and most threatened
reservoirs of plant and animal life on Earth.” A list of current Biodiversity Hotspots
is included in Table 9 (future global analyses by CI may include slightly more hotspots
and revised boundaries). As noted, these hotspots represent several habitat types, yet
tropical forests are predominant comprising fifteen of the twenty-five.
Mediterranean-type zones are also well-represented, comprising an additional ﬁve of
the hotspots.
Protecting the remaining habitat of these twenty-ﬁve areas, which constitute just
1.4 percent of the earth’s surface, would put a major dent in the extinction crisis.
These are the places that uniquely support 44% of the world’s vascular plants and
35% of all species in four vertebrate groups (Myers et al. 2000). “Over the next few
decades, focusing conservation efforts on areas with the greatest concentrations of
biodiversity and the highest likelihood of losing significant portions of that
biodiversity will achieve maximum impact for conservation investment”
(Mittermeier et al. 1998).
It should be noted that CI’s Biodiversity Hotspots approach is not intended as a
triage method that discounts the importance of other areas for long-term
conservation. CI understands that other areas are important for conservation.
However, as Mike Hoffmann, at CI explained, “The hotspots approach is about where
we need to go ﬁrst, because this is where we stand to lose the largest portion of the
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world’s biodiversity in the smallest area. In other words, if we fail in the hotspots, we
will lose about half of global biodiversity.”
Complementary to hotspots, HBWAs also have high rates of endemism but are
typically larger in size, relatively intact, and face lower immediate pressure from
human populations. CI ﬁrst identiﬁed 24 wilderness areas, all greater or equal to one
million hectares in size with at least 70% of their original pristine vegetation
remaining and a human population density of less than ﬁve people per square
kilometer. Collectively, wilderness areas as deﬁned by CI cover 44% of the earth’s land
but are inhabited by only 3% of the world’s human population (Mittermeier et al.
2003). As explained by CI, these wilderness areas:
●

●

●

●

●

Represent important storehouses of biodiversity and major watersheds.
Are controls against which CI can measure the management of the more
devastated hotspots.
Play a vital role in climatic stability.
Are often the last places where indigenous peoples may maintain their
traditional lifestyle.
Are likely to assume increasing recreational, aesthetic, and spiritual values.

Of this initial group of 24 wilderness areas, CI distinguished the ﬁve with the
highest rates of endemic species as High-Biodiversity Wilderness Areas. This group
includes such areas as Amazonia, the Congo Forests of Central Africa, and New
Guinea. These ﬁve wilderness areas serve as “good news” in the conservation realm,
as their conservation is made easier by limited human population pressure, yet they
contribute signiﬁcantly to the world’s biodiversity.
Current Biodiversity Hotspots and High-Biodiversity Wilderness Areas are
included below in Table 9 and illustrated below in Map 4.
Map 4: Conservation International’s Biodiversity Hotspots and High-Biodiversity Wilderness Areas
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Table 9: Current Biodiversity Hotspots and High Biodiversity Wilderness Areas
Biodiversity Hotspots
Earth’s 25 biologically richest and most threatened places, where more than 70 percent of the original
vegetation has been lost:
●
●
●
●
●
●
●
●
●

Tropical Andes
Philippines
New Caledonia
Central Chile
Sundaland
Cape Floristic Region
ChocÛ-DariÈn-Western Ecuador
Polynesia/Micronesia
New Zealand

●
●
●
●
●
●

●
●

Caucasus
Mediterranean Basin
Mesoamerica
Guinean Forests of West Africa
Wallacea
Madagascar and Indian Ocean
Islands
Brazilian Cerrado
Western Ghats and Sri Lanka

●

●
●
●
●
●
●
●

Eastern Arc Mountains &
Coastal Forests of Tanzania &
Kenya
Indo-Burma
Southwest Australia
California Floristic Province
Caribbean
Mountains of Southwest China
Succulent Karoo
Atlantic Forest Region

High Biodiversity Wilderness Areas
Five-species rich regions that are more than 70 percent intact and have low human population
density:
●
●

Amazonia
Congo Forests

●
●

New Guinea
North American Deserts
Complex

●

Miombo-Mopane Woodlands
and Savannahs of Southern
Africa

Source: http://www.conservation.org/ImageCache/CIWEB/content/publications/
wherewework_2epdf/v2/wherewework.pdf

approach specifics
The Biodiversity Hotspots approach emphasizes the principle of efﬁciency: given lim
ited resources and immediate threats, efforts must be prioritized in the places where
there is the most urgent likelihood of the most irreplaceable losses (i.e., those places
with the greatest concentration of endemic species under threat of extinction).
Discussion of hotspots often refers to how investment dollars are spent and where the
conservation community can get the most “bang for its buck.” High Biodiversity
Wilderness Areas likewise focus on efﬁciency in that they identify areas with highly
irreplaceable biodiversity but also emphasize the functionality of ecosystems.
Both the Biodiversity Hotspots and the HBWA approaches set priorities at a glob
al scale and are global-terrestrial in extent since they apply to all regions on earth
(with the exception of marine areas). Once global priorities are set, CI proceeds with
conservation at the ﬁner level striving to achieve success at three different levels
(termed “outcomes”): the landscape-level, the site level, and the species level. These
second-level priorities are not wedded to a speciﬁc global approach. For example,
local planning within a biodiversity hotspot would not be distinguishable in nature
from local planning within a HBWA. At the global level, both hotspot and HBWA
conservation are focused on ecosystem conservation; however, CI also focuses on
species-level targets at sub-global levels. CI does not focus on the sub-species or
genetic level.
With respect to planning units, both HBWAs and Biodiversity Hotspots are
relatively large areas (HBWAs must be at least 10,000 km2) and typically encompass
several ecoregions, as delineated by the World Wildlife Fund. When the boundaries of
Biodiversity Hotspots and Major Tropical Wilderness Areas (the predecessor of
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HBWAs) were ﬁrst being deﬁned, they were based largely on areas that could be
considered in some way homogenous or discrete based on biological commonalities
such as the ﬂoristic afﬁliations associated with islands groups, New Zealand and
Polynesia/Micronesia among them. Secondary considerations for delineating
boundaries for hotspots and wilderness areas were influenced by practical
considerations (for example, political boundaries) and decisions from experts in the
ﬁeld. However, later iterations of the Biodiversity Hotspots and HBWAs were
harmonized with the WWF’s ecoregional approach.
As Biodiversity Hotspots and HBWAs are generally larger than WWF’s ecoregions,
a single hotspot might be a composite of many ecoregions, yet the boundaries would
match the outside of the overall cluster. There is signiﬁcant overlap between
Biodiversity Hotspots and HBWAs and the ecoregions identiﬁed by the WWF’s
Global 200 approach. In other words, the two conservation organizations have iden
tiﬁed many of the exact same locations as the highest of conservation priorities.
CI replies on extensive scientiﬁc data and theory to identify HBWAs and
Biodiversity Hotspots. For example, the publication that provided the basis for desig
nating the current Biodiversity Hotspots strategy relied on “data from more than 100
scientists with abundant experience in countries concerned and around 800 refer
ences in the professional literature.” Similarly, for the designation of HBWAs, CI con
tacted “over 200 specialists on the potential wilderness areas, compiling data on
intactness, biodiversity, human populations, threats, and existing conservation initia
tives” (Mittermeier et al. 2003).
In addition, CI uses both internal and external sources of information on
landscapes, human use patterns, and ecological change. CI’s Center for Applied
Biodiversity Science’s (CABS) Regional Analysis Program uses satellite, aerial, and
ﬁeld observations to characterize and monitor the impacts of human activities on
biodiversity in the hotspots. These data are then integrated with comprehensive
databases on social, economic, political, and legal factors, which allow for a better
understanding of the relationships between the biophysical environment and
patterns of human use.
External sources of global biological information include the IUCN Red List of
species and hundreds of other sources, such as WWF’s and TNC’s Centers of Plant
Diversity. In order to determine the percent of primary vegetation remaining, CABS
analyzed the vegetation cover within selected areas using a combination of digitized
forest cover data and satellite information provided by the World Conservation
Monitoring Centre, along with reference material on past and present trends in the
distribution of original pristine vegetation, and a combination of other techniques,
including information from Global Forest Watch’s aerial maps and information from
contacts in the ﬁeld.
Given the range of sources for local biological information, CI acknowledges that
there is variability in the precision and accuracy of the data regarding Biodiversity
Hotspots. In many cases the accuracy is considered to be within 5% statistical accu
racy, whereas in other cases it is a working estimate with considerable support. CI
explains, “This overall approach, uneven as it is, is justiﬁed for an analysis that seeks

yale school of forestry & environmental studies

global approach profiles

to convert a profound problem into a ﬁne opportunity. After all, to decide that a
potential hotspot should not be evaluated because it lacks a conventional degree of
accurate data is effectively to decide that its conservation needs cannot be evaluated
either, in which case its cause tends to go by default. Uncertainty can cut both ways”
(Myers et al. 2000).
It is difﬁcult to demonstrate to what extent basic ecological theory guides CI’s
approaches, as their conservation efforts are developed and implemented by
numerous experts integrating various levels of sometimes conﬂicting information.
Nonetheless, references to classical conservation biology theory surface in CI’s
discussion. For example, in a key article on hotspots, CI refers directly to the principle
of island biogeography, which theorizes that when an area loses a large proportion of
its original habitat – as hotspots have – the area will lose many species through a
process of ecological equilibration. CI addresses the limitations of smaller and
fragmented areas by complementing their hotspots approach with High Biodiversity
Wilderness Areas, which counter these concerns of island biogeography.

targets and criteria
Biodiversity Hotspots

As indicated above, the two key criteria used by CI to identify hotspots are species
endemism and degree of threat. CI ranks biological criteria as the most essential in
the early phases of priority-setting. CI believes that including criteria relating to
social and political feasibility indicators “may result in certain high-priority areas
being underfunded because of considerations such as social factors and political will”
(Mittermeier et al. 1998).
●

Species endemism is the ﬁrst criterion used to identify hotspots. CI uses
the total number of endemic plants as an indicator of overall endemism.
(Plants are used as a surrogate as they form the underpinnings on which
the broader biological community depends.) The threshold for a hotspot
is a number of at least 1,500 endemic plant species, translating into 0.5%
of the global total. Many hotspots exceed this number of endemic plant
species by thousands. The Tropical Andes, for example, has 20,000 plant
species found nowhere else in the world (Myers et al. 2000).

Although plant endemism is the sole kind of endemism used as a criterion
to identify hotspots, other indicators of endemism—such as the presence
of endemic vertebrates or the ratio of endemic plants or vertebrates to the
area of the hotspot—have been used in the past to conﬁrm that plant
endemism is a good indicator of overall endemism. Furthermore, there is
often a congruence of species: a high count for endemic plants is matched
by high counts for endemic vertebrates. For example, the Tropical Andes
hold as endemics 6.7% of all plant species worldwide and 5.7% of all ver
tebrates. This trend of congruence is high in the tropical forest hotspots;
other areas, such as the Mediterranean Basin have a high percentage of
endemic plants but a relatively lower percentage of the world’s vertebrates.
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●

Threat. Existing primary vegetation is the basis for assessing human

impact in a region and hence its level of perceived threat. To qualify as a
hotspot, a region must have lost at least 70% of its primary vegetation.
Myers et al. (2000) explains, “The 70% cutoff is justiﬁed on the grounds
that most large-scale concentrations of endemic plants species occur with
in the 25 hotspots as delineated.” This was further explained by John
Pilgrim, a Biodiversity Analyst at CI. “The aim of the hotspots prioritiza
tion is to encompass the priority areas that hold a large portion of threat
ened biodiversity worldwide. Given this, a reasonable combination of —
necessarily somewhat arbitrary – endemism and threat thresholds should
produce a set of priority areas that is both an achievable short-medium
term target, yet is also ambitious enough that it actually does contribute
signiﬁcantly to biodiversity conservation at a global level.” The thresholds
for wilderness areas employ similar reasoning. There also exists a “natural
gap” along the continuum at the 70% threshold value; a 60% threshold
would admit hardly any additional hotspots, whereas a 90% threshold
would exclude eleven of the hotspots.
High Biodiversity Wilderness Areas

The three key criteria for all wilderness areas (both High Biodiversity Wilderness
areas, and lower-biodiversity wilderness areas) are that they
●

●

●

Are large (at least 10,000 km2) in size,
Are intact, i.e., they must retain at least 70 percent of their primary vegeta
tion, and
Have low human population density of less than or equal to ﬁve people
per square kilometer.

From the 24 wilderness areas identiﬁed using above criteria, the areas with the
highest levels of endemism were then identiﬁed as “high biodiversity wilderness
areas.” Endemism was measured as a function of the number of endemic vascular
plants with a threshold of at least 1,500 endemic plant species or 0.5 % of the global
total, the same threshold used for biodiversity hotspots.
Once Biodiversity Hotspots or HBWAs are deﬁned at a global scale, there are sev
eral additional layers of conservation planning needed to effect results on the ground.
CI sets three levels of targets beneath the global level: species, site, and landscape level.
CI does not go to the sub-species or genetic level. These smaller-scale approaches do
not differ based upon which global-setting approach was used to identify the area.

implementation and monitoring
Conservation International provides an overview of their local implementation on
their website as follows:
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A variety of conservation approaches are needed to protect biodiversity . . .
from the establishment of traditional protected areas to the implementation
of innovative economic alternatives such as ecotourism and conservation
concessions. Hotspots conservation also requires inﬂuencing the behavior of
people at the local level, through education, and at the national level,
through policy work and awareness campaigns. It involves working with
international corporations to ensure that their business practices do not con
tribute to further biodiversity loss. CI employs scientiﬁc, economic, policy,
and education tools to create effective conservation strategies
The challenge of conserving biodiversity in the hotspots, and indeed
worldwide, is so great that no one organization can do it alone. CI works
with partners at many different levels, from collaborating with a single
expert to protect an endangered species to working with the government of
a country like Brazil to facilitate national conservation initiatives. Leveraging
other organizations to protect biodiversity in the hotspots is a crucial part of
CI’s strategy.
CI engages in monitoring to the extent that it is continually evaluating not only the
impact of its approaches, but also the changes that political, social, and biological
forces impose on the areas in which it works. CI’s Center for Applied Biodiversity
Science has created an Early Warning System to enable proactive responses by the
conservation community at large. In addition, CI continually revisits its approach,
and although main criteria have not been altered, the approaches have evolved with
time. For example, hotspots were originally deﬁned without reference to ecoregions;
ecoregional concepts are now being integrated.
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conservation international
biodiversity hotspots & high biodiversity
wilderness areas
OVERVIEW
Organizational Mission: To conserve the earth’s natural living heritage, our global biodiversity,
and to demonstrate that human societies are able to live harmoniously with nature.
Approach Objective: Help set internal priorities that they then work with local partners to
execute on the ground. Their approaches also may inform others in the conservation com
munity, industry, and other stakeholders.
Planning Principles: BH: Efﬁciency; HBWA: Efﬁciency and Functionality.
Scale: Biodiversity Hotspots and HBWAs are set at a global level; however, CI works with
local and regional partners to implement at various other levels (regional, national, local).
Extent: Global-Terrestrial.
Planning Units:
• Biodiversity Hotspots: Hotspots are the Planning Region; they are large areas of land,
often encompassing several ecoregions. There is no deﬁned threshold for the size of a
hotspot.
• HBWAs: HBWAs are the Planning Region; they are large areas of land, often encompassing
several ecoregions (for example, as deﬁned by WWF). 10,000 km2 is the lower threshold.
Conservation Level: Ecosystem (at regional and local levels, CI focuses on species as well).
Data Sources: IUCN Red List, Global Forest Watch, Local Experts, Extensive Literature
Review, Others.
TARGETS, CRITERIA & THRESHOLDS
Targets: Hotspots: Examples: Tropical Andes, Indo-Burma, California Floristic Province;
High Biodiversity Wilderness Areas: Examples: Amazonia, Congo Forests, New Guinea.
Criteria & Thresholds:
Hotspots: (1) Endemism as a function of the number of endemic vascular plants. Threshold
= at least 1,500 species of endemic plant species or 0.5 % of the global total. (2) Threat as a
function of past decline: at least 70% loss of original vegetation.
HBWA: (1) Size greater or equal to 10,000 km2; (2) Intactness = Greater or equal to 70% pri
mary vegetation; (3) Low Human Population Density = less than 5 people/km2; (4) Endemism
as a function of the number of endemic vascular plants. Threshold = at least 1,500 species of
endemic plant species or 0.5 % of the global total.
Weight: All criteria must be met.
IMPLEMENTATION
Implementation: Same for BH and HBWA: core areas, size and edge effects, buffer zones, cor
ridors (in two senses of the term); shifting mosaic/patch dynamics; source and sink dynamics;
wide-ranging species (to the extent that their coarse ﬁlter approach addresses them); island bio
geography (to the extent that they note that smaller and highly disturbed areas are likely to
experience species extinction).
Monitoring: Yes, but have not revised their criteria and thresholds as of yet.
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wildlife conservation society
Range-Wide Priority Setting
Last of the Wild

organizational overview
The Wildlife Conservation Society (WCS) deﬁnes its mission as saving wildlife and
wild places (WCS 2005a). WCS accomplishes this through careful science, interna
tional conservation, education, and the management of the world’s largest system of
urban wildlife parks, led by the ﬂagship Bronx Zoo. In concert, these activities aim to
change individual attitudes toward nature and help people imagine wildlife and
humans living in sustainable interaction on both a local and a global scale. WCS is
committed to this work, and believes it is essential to the integrity of life on Earth.
WCS has not delved deeply into global priority-setting to the extent of other
organizations such as Conservation International, BirdLife International, or World
Wildlife Fund. Rather, WCS focuses a majority of its work at the landscape level,
where decisions are strongly tempered by factors such as opportunities for long-term
conservation success, and cases in need of the support it provides. WCS’s Living
Landscapes Program supports landscape-level conservation efforts, while their
regional programs (Asia, Africa, Latin America, North America, Marine) actually
conduct on-the-ground implementation. In setting conservation priorities, WCS
feels that the answer lies not only in “where to work,” but also in “how to work” and
which issues to address. Decisions made about conservation investments at site
depend in part on conservation priority studies (WCS’s own and others), but also on
a broad range of other factors.
Despite its deeper focus on landscape level planning, however, WCS has con
tributed signiﬁcantly to global analyses by:
●

●

●

Developing an assessment of the “Human Footprint,” a spatial representa
tion of the impact of human activities across the globe as well as those
areas of lesser impact, known as “Last of the Wild.”
Conducting species-speciﬁc priority-setting analyses, using existing infor
mation to identify where important and troubled populations of wideranging species exist, while also noting the cases in which information is
still needed. This analysis is known as “Range-wide Priority Setting.”
Mapping species richness patterns for the carnivore guild across the world.

This proﬁle discusses two of these global approaches, including (1) Range-wide
Priority Setting and (2) Last of the Wild, which is derived from the Human Footprint
mapping.
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i. range-wide priority setting
approach overview
Range-wide Priority Setting is based on the premise that saving a species means
saving populations of that species in all signiﬁcantly different ecological settings in
which they occur. These different settings encompass not only the genetic
distinctiveness of the species across the range, but also behavioral, demographic, and
ecological distinctiveness. The primary goal of the planning process, therefore, is to
identify priority areas for the conservation of the wide-ranging species on a rangewide basis in each regional habitat type, based on factors important for the long-term
survival of the species. For example, in conserving jaguars, WCS would not determine
the most important site for jaguar conservation overall, or the most important site in
a given country, but rather the most important sites for ecologically distinct
populations of jaguars.
To examine the range-wide species approach, we referred to Sanderson et al. 2002,
“Planning to Save a Species: the Jaguar as a Model” a geographically based, rangewide assessment and priority-setting exercise for the jaguar initiated in 1999 by the
WCS and the Institute of Ecology at the National Autonomous University of Mexico.
Although the focus of that particular study was on jaguars, the methodology used
and the conclusions drawn present a model for conservation planning that can and
has been applied to many widely ranging species. The approach has now been applied
for American crocodiles and Mongolian gazelles, and WCS is actively working on
exercises for white-lipped peccary, lowland tapir and Asian elephant. We do not con
sider elements that were present in the methodology but were not strictly part of the
planning process. For example, the objective of “building a community of researchers
and conservationists with shared goals for conservation of the species and a consen
sus on how best to achieve those goals” has not been considered.
The need for a species-based approach to add to the matrix of conservation plan
ning approaches is clear to WCS. With the increasing emphasis on biodiversity, there
has been an increase in the scale of planning for conservation work, typically through
mechanisms that emphasize entities other than the population or the species as a tar
get for conservation efforts. International conservation organizations, both govern
mental and nongovernmental, have altered their approach to focus increasingly on
strategies that range from regional to global in scope and are based on conserving
supra-organismal entities such as hotspots of species diversity, globally signiﬁcant
ecoregions, and endemic bird areas. Such approaches seek to conserve ecosystem
functions and the diversity of habitat types, despite a lack of knowledge of the extent
of biological diversity and the complex array of factors that maintain it. In short,
these approaches seek to conserve the whole when faced with the impossibility of
knowing all the parts (Sanderson et al. 2002b).
But according to WCS, the parts are important too. Wide-ranging species can form
the basis for large-scale conservation planning. Range-wide, species-based
conservation planning for broadly distributed species, complements other coarse
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ﬁlter approaches to conservation planning by testing their generality through an
emphasis on single-species requirements. However, in the case of wide-ranging
species, conserving supra-organismal entities such as hotspots or ecoregions provides
no guarantee of conserving the species across all the ecological settings where they
occur outside hotspots and across a large number of ecoregions. Range-Wide Priority
Setting seeks to develop a community of conservation practitioners with shared
priorities for a species.
The work is built on a geographic data framework that respects the kinds and
qualities of information available. From this information, a group of experts assesses
the status of the wide-ranging species across the range and develops a prioritization
mechanism to determine the most important areas for the species’ conservation.
With respect to planning unit, the historic range of the species is subdivided into
species geographic regions (WSGRs).1 These are geographic units deﬁned by poten
tial habitat and bioregion across the species’ historic range. It is presumed that
because of ecological and regional differences, the role of the species is signiﬁcantly
different in each WSGR. Representing the ecological differences geographically by
means of WSGRs provides a convenient, ecological unit for planning. Each WSGR is
named by its geographic region and then its habitat type (e.g., northeast
Amazon/tropical moist lowland forest). In the speciﬁc case of the jaguar, the “historic
range was subdivided into 36 Jaguar Geographic Regions (JGRs) lumping together
North American and South American ecoregions (Dinerstein et al. 2000) to create
units similar to the regional habitat types used in previous conservation priority-set
ting exercise for Latin America (Biodiversity Support Program et al. 1995).”
Entire WSGRs or divisions of WSGRs are then assigned different codes according
to the status of the species across its range. Areas that are unknown are designated
“status unknown – priority for survey.” Areas that are known but are no longer occu
pied by the species are designated “no species.” For areas that are known and currently
occupied by the species, one of the following is assigned: high, medium, or low prob
ability of long-term survival. In the case of the jaguar exercise, these assignments were
based on qualitative evaluation of habitat size and connectivity, the status of the prey
base, the status of the jaguar population, and the level of threat from human activity.

targets and criteria
Although the ultimate target for WCS’s wide-ranging species approach is the species
itself, the immediate targets are the populations of the species across their geograph
ic range and species conservation units (WSCUs), which can be deﬁned as important
areas for wide-ranging species conservation. By deﬁnition, each WSCU represents a
core population of the target species on which conservation might be based. In the
case of the jaguar, they were deﬁned either as (1) areas with a stable prey community,
currently known or believed to contain a population of resident jaguars large enough
to be potentially self-sustaining over the next one hundred years; or (2) areas con
taining fewer jaguars but with adequate habitat and a stable, diverse prey base, such
that jaguar populations in the area could increase if threats were alleviated.
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Several criteria are used to prioritize WSCUs including representation, signiﬁcant
ecological processes, species decline, habitat loss, large intact areas and level of threat.
These criteria are established for each individual species, and there are no strict
criteria and thresholds held across species. In the case of the jaguar, six factors are
taken into account: JCU size, connectivity, habitat quality, hunting of jaguar, hunting
of prey, and population status. For the American crocodile criteria include natural
habitat quality, habitat connectivity (forming a regional crocodile metapopulation),
habitat destruction, man-made habitat improvements, nesting habitat, killing of
crocodiles, contamination, potential for commercial management and potential for
crocodile ecotourism. The factors were weighted according to their relative
importance for long-term jaguar survival.
WCS then runs a workshop including a session to develop the weighting scheme
to develop priorities. According to this weighting scheme, WSCUs within the same
WSGR are ranked and prioritized to determine the most important WSCU within
each WSGR. WSCUs within a given WSGR are compared only among one another.
This species-based methodology was pioneered for tigers (Wikramanayake et al.
1998). However, WCS reports that its application contains a number of innovations
that advance the methodology of geographic priority setting, particularly for single
species-based conservation planning. The most important innovation is also the
simplest: planning across the complete biological range of the species, so that all
conservation efforts can be placed in the most important context, that of the species’
biology. Another innovation is for the data sets to be nested in a geographic hierarchy
that accounts for the different types of knowledge currently held about the species.
The most basic distinction separates areas in which WCS had knowledge of jaguars
(extent of knowledge) from areas in which it lacks knowledge (unknown areas).
Another innovation reported by WCS is that it limits conclusions about the currently
occupied range only to known areas. The practice with range maps prepared
previously had been to include all “internal” areas if habitat exists there, even if a
species’ status in those areas is unknown.

implementation and monitoring
Once WCS prioritizes areas on a global scale, their Living Landscapes Program supports
landscape-level conservation efforts, while their regional programs (Asia, Africa, Latin
America, North America, Marine) actually conduct on-the-ground implementation.
For example, implementation activities for jaguar conservation include (WCS 2005c):
●

Addressing jaguar-livestock conﬂicts and rancher outreach.

●

Population status and distribution surveys.

●

Establishment of long-term ecological studies of jaguars in various habi
tats and across a range of human impacts.

●

Monitoring jaguar populations, their prey and their habitat.

●

Assessing and monitoring genetic changes in populations of jaguars.
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●

Assessing and monitoring health issues among jaguar populations.

Monitoring species populations is a key part of WCS’s wide-range species
approach. For example, many of WCS’s jaguar conservation program sites are
involved in active monitoring of jaguar populations, in addition to their research and
conservation activities. Furthermore, WCS-funded work recently led to the ﬁrst ever
comparison of jaguar densities across habitat type. Lessons learned from monitoring
activities may be applied to subsequent range-wide analyses.
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wildlife conservation society
range-wide priority setting
basic overview
Organizational Mission: Saving wildlife and wild lands through careful science,

international conservation, education, and the management of the world’s
largest system of urban wildlife parks.
Approach Objective: To ﬁnd the most important sites for ecologically distinct
populations of wide-ranging species.
Planning Principles: The principle of representation is emphasized in that
“Saving a species means saving populations of the species in all signiﬁcantly dif
ferent ecological settings in which they occur”. Other principles are efﬁciency,
the intrinsic values of nature, and international cooperation.
Scale: The approach is set on a global in scale.
Planning Unit: Wide-ranging species range.
Conservation Level: Species (populations of the species in different ecological
settings).
Data Sources: Expert opinion, ﬁeld data, GIS mapping.

targets, criteria and thresholds
Target: Wide-ranging species conservation unit (WSCU).
Criteria & Thresholds: WCS considers generally the following criteria in desig

nating target populations: representation, signiﬁcant ecological processes,
species decline, habitat loss, large intact areas, level of threat. Speciﬁc criteria
include WSCU size; connectivity; habitat quality; hunting on wide-ranging
species and species they depend on; wide-ranging species population status.
Weight: In the case of the jaguar exercise (Sanderson et al. 2002), different cri
teria were assigned the following weights: jaguar conservation unit size: 30
points; connectivity: 23 points; habitat quality: 23 points; hunting of jaguar: 10
points; hunting of prey: 10 points; population status: 4 points.

implementation
Regional and Local Level:

Once WCS prioritizes areas on a global scale, WCS’s Living Landscapes
Program supports landscape-level conservation efforts, while their regional
programs (Asia, Africa, Latin America, North America, Marine) actually con
duct on-the-ground implementation.
Examples of implementation for Jaguar conservation include (WCS 2005c):
Addressing jaguar-livestock conﬂicts and rancher outreach.
Population status and distribution surveys.
Establishment of long-term ecological studies of jaguars in various habitats
and across a range of human impacts.
Monitoring jaguar populations, their prey and their habitat.
Assessing and monitoring genetic changes in populations of jaguars.
Assessing and monitoring health issues among jaguar populations.
Monitoring: Species populations are often monitored.
●
●
●

●
●
●
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ii. last of the wild
approach overview
WCS’s “Last of the Wild” approach recognizes that humans play a profound role in
shaping ecological processes on the global scale, on par with such forces as astro
nomical variations and global climatic variations. Given the major inﬂuence of
humans over ecology, a premise of this approach is that areas with less human pres
sure (i.e., lower population density, fewer roads, etc.) are the areas where conserva
tion efforts may be most successful. WCS explains, “. . . it is within these wildest places
that the greatest freedom and opportunity to conserve the full range of nature still
exists” (Sanderson et al. 2002a). This prioritization scheme is not intended to be a
comprehensive biodiversity strategy; rather it adds one key piece to the suite of con
servation strategies. WCS also warns that the Human Footprint and the Last of the
Wild datasets should not be used for local or regional conservation planning without
consultation with local expertise
The approach begins with an analysis known as “Human Footprint,” a joint effort
between WCS and the Center for International Earth Science Information Network
(CIESIN) at Columbia University to systematically map and measure the inﬂuence of
humans on the earth’s land surface. The process uses nine data sets from a variety of
sources to measure four types of human inﬂuences including: (1) population densi
ty; (2) land transformation; (3) accessibility; and (4) electrical power infrastructure
across the terrestrial global landscape. Less immediately measurable impacts such as
pollution, global warming, and increased exposure to ultraviolet radiation are not
included in the analysis but are recognized as bearing important inﬂuence over the
world’s ecological processes (Sanderson et al. 2002a).
The analysis ﬁnds that a majority of the world’s land surface (83%) is inﬂuenced
by humans though a variety of pressures, including human land uses, access from
roads, railways or major rivers, electrical infrastructure, or direct occupancy by
human beings at densities above 1 person per km2. The remaining 17% of the earth’s
land surface is less inﬂuenced by human beings, and it is within those areas where
some of the best conservation opportunities lie (Sanderson et al. 2002; CIESIN 2002).
Upon completion of the Human Footprint mapping, WCS identiﬁed the 569
largest areas in the world where human conﬂicts are minimal and where conservation
efforts may be more successful. These Last of the Wild areas were identiﬁed by biome,
and as such, embody a representative approach to conservation. Due to differences in
biome and geography, these wild places vary enormously in their biological produc
tivity and diversity (CIESEN 2005).
Data sources used for this approach include the National Imagery and Mapping
Agency (NIMA), the Joint Research Centre of the European Commission, the US
National Oceanic and Atmospheric Administration, World Wildlife Fund, and sever
al other sources. The process also draws on scientiﬁc studies and consultation with a
range of biologists, social scientists, and conservationists (Sanderson et al. 2002a).
Data sets were selected for their coverage and consistency among other factors, and
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were projected onto a single map at a resolution of one square kilometer after being
coded into standardized scores. Data can be viewed and downloaded at:
http://www.ciesin.org/ wild_areas/.

targets and criteria
For the purpose of this study, the targets are deﬁned as the actual areas designated as
the Last of the Wild. These areas range from 5 km2 to 3,815,832 km2 in size. In order
to identify these areas, WCS ﬁrst engages in Human Footprint mapping, which looks
at four broad categories of data as described below:
Criterion #1: Human Population Density

The human population criterion is based on the idea that the higher the number of
humans living in given area, the more resources will be used, and the more pressure
will be placed on the local ecology. Indeed, human population is frequently cited as
the primary cause of biodiversity decline (i.e., Cincotta and Engleman 2000). Such
assertions are supported by individual studies in speciﬁc locales, such as in Brasheres
et al. (2001) that demonstrates a correlation between extinction rates in a national
park and the number of humans surrounding them.
WCS recognizes that data on how human population density scales with human
inﬂuence are limited and that the degree of inﬂuence depends not only on the strict
number of humans in a given area but the nature of the relationship between humans
and their local ecology. However, there is still some scientiﬁc guidance on which to
base a scale for correlating human density with ecological impact. For example,
Robinson and Bennett (2000) suggest that in terms of sustainable hunting levels, the
land’s carrying capacity for people who depend exclusively on the meat from wild
animals will generally not exceed one person per km2. Based on this and other stud
ies, WCS estimated that human inﬂuence will increase linearly between 0-10 people
per km2 and then level off. In other words, areas with a density of 10 people per km2
and those with 20 km2 were treated the same (Sanderson et al. 2002a).
Criterion #2: Land Transformation

Perhaps the greatest threat to biodiversity is the fragmentation and loss of habitat
brought about by human settlements, agriculture, roads, and other types of land
transformation (Sanderson et al. 2002a). A measure of land transformation is the sec
ond category of criteria used in Human Footprint mapping. WCS uses a scale from
1-10 to measure the degree of land transformation, with high scores (10) applied to
built-up environments, medium scores (6-8) applied to agricultural land cover, and
lower scores (<4) to mixed-use cover land uses. The presence of roads is also recog
nized as a form of land transformation because roads alter species composition, and
decrease native species through direct and indirect mortality and by modifying
hydrologic and geomorphic processes. For example, WCS sites an estimate by Lalo
(1987) that one million vertebrates a day are killed on roads in the United States alone.
Accordingly, WCS assigned a score of 8 for the direct effect of roads and railways
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within a 2 km buffer, possibly a simplistic but practical estimate (Sanderson et al.
2002a).
Criterion #3: Human Access

The presence of roads, rivers and coastlines provides human access to more remote
habitats, facilitating hunting, the spread of pollution, extraction of natural resources,
and other ecological disruptions. To calculate the effect of roads and other points of
human access, WCS uses a rough estimate that a person could walk in one day
approximately 15 km in difﬁcult-to-traverse ecosystems. As such, all areas within 2 to
15 km of road, major river, or coast were assigned a modest human inﬂuence score (4)
to reﬂect intermittent use (Sanderson et al. 2002a).
Criterion #4: Power Infrastructure

WCS cites electric power as an excellent estimate of the technological development of
a local area (based on Elvidge et al. 1997a) and the use of fossil fuels. In addition, lights
visible at night from satellites provide a proxy for population distribution and have
been correlated with human settlements (Sutton et al. 1997, Elvidge et al. 1997b). To
calculate the human inﬂuence based on power infrastructure, WCS assigns a score of
10 to areas that have lights visible more than 80% of nights, 8 to areas with lights vis
ible 40%-80% of nights, 4 to areas with lights visible less than 40% of nights, and 0
to areas where no lights were visible (Sanderson et al. 2002a).
Combining Criteria

WCS combined the scores of the four criteria described above from nine datasets to
create a Human Inﬂuence Index (HII) on the land’s surface. The results are fairly
intuitive, as the top 10% of the highest scoring areas includes many of the world’s
largest cities, such as New York, Mexico City, Calcutta, Beijing, London, etc. The min
imum score (0) is found in large tracts of land in the boreal forests of Canada and
Russia, in the desert regions of Africa and Central Australia, in the Arctic tundra, and
in the Amazon basin (Sanderson et al. 2002a).
WCS notes that the distribution of major ecosystem types and the human histo
ries of different regions modify the biological outcomes of human inﬂuence. For
example, “an absolute score of 25 in the mixed broadleaf forests of North America
might have a different effect, and deﬁnitely a different biological context, than the
same score in the rain forests of the African tropics” (Sanderson et al. 2002a).
Therefore, WCS normalized scores within each biome to determine more consistent
and comparable scores with relation to other areas within the same biome. For exam
ple, a score of 1 in moist tropical forests in Africa indicates that that grid cell is part
of the 1% least inﬂuenced or “wildest” areas in that biome. Biome information was
based on biogeographic information provided by WWF-US.
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Determining the Last of the Wild

Once Human Footprint mapping was completed, WCS determined the wildest areas
within each biome. Speciﬁcally, they determined the 10% wildest areas in each biome
within each biogeographic realm around the world (Sanderson et al. 2002a). From
that set of wildest areas, WCS selected the 10 largest contiguous areas within each
biome as the Last of the Wild. These areas vary in size from 5km2 to over 100,000 km2.
A complete listing of the last-of-the-wild areas can be found at www.wcs.org/ humanfootprint.
Sanderson et al. 2002a explain that the Last of the Wild, “are the places where we
might conserve the widest range of biodiversity with a minimum of conﬂict” as well
as areas where a broader range of conservation actions may be possible. For example,
where human inﬂuence has been severe some species may have already been extir
pated from the area and many ecological processes disrupted. Conservation activities
in those areas would focus on rehabilitating the area by reconnecting habitat and per
haps reintroducing particular species. In contrast, where human inﬂuence has been
low, a wider spectrum of conservation activities may be possible (Sanderson et al.
2002a). WCS further explains that these places should not be interpreted as a selfcontained prescription for complete nature conservation, but rather just one consid
eration within a range of approaches.
This analysis is not only applicable in prioritizing areas for conservation, but also
may provide additional insight into the dynamic between humans and their environ
ment. For example, one use might be to identify places where sensitive species thrive
despite high levels of human inﬂuence and determine which human behaviors enable
coexistence.

implementation and monitoring
Once WCS prioritizes areas on a global scale, WCS’s Living Landscapes Program sup
ports landscape-level conservation efforts, while their regional programs (Asia,
Africa, Latin America, North America) conduct on-the-ground implementation.
WCS does not monitor Last of the Wild places per se, except for places where they
are doing site-based conservation work. They are, however, in the process of revising
the Human Footprint using newer datasets, and they have been working on local and
regional Human Footprints (e.g. for Northern Appalachians, the Adirondack
Mountains, Central America, the Amazon Basin) which allow them to use better
datasets to deﬁne wild places. In addition, WCS is also working on the marine Human
Footprint, where the inﬂuencing factors are ﬁshing, land-based pollution, waterbased pollution, and biological introductions from shipping, among others.
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wildlife conservation society
last of the wild
basic overview
Organizational Mission: Saving wildlife and wild lands through careful science,
international conservation, education, and the management of the world’s largest sys
tem of urban wildlife parks.
Approach Objective: To identify the top 10% “wildest” areas within each biome
across the globe. It is within these areas where conservation activities may be met with
the least resistance from human pressure and where the broadest range of conserva
tion opportunities may exist.
Planning Principles: Representation; Functionality; Intrinsic value of nature.
Scale: The approach is global in scale and global-terrestrial in extent.
Planning Unit: Last of the Wild areas, which range in size from 5 Km2 to over 100,000 km2.
Conservation Level: Ecosystem.
Data Sources: Human Footprint mapping used nine data sets as well as expert
consultation. Sources included:
Center for International Earth Science Information Network’s Grided Population
of the World.
Joint Research Center of the European Commission, US Geological Survey, and
University of Nebraska at Lincoln’s Global Land Use/Land Cover Mapping.
National Imagery and Mapping Agency maps (several).
WWF’s Terrestrial Biomes and Biogeographic Realms.
National Oceanic and Atmospheric Administration and National Geophysical
and Data Center Satellite Imagery.
Published scientiﬁc studies, consultation with biologists, social scientists, and
conservationists.
●

●

●
●
●

●

targets, criteria and thresholds
Target: Last of the Wild Areas. Areas range from 5 km2 to 3,815,832 km2 in size
Criteria & Thresholds:
Human population density (lower density is prioritized).
Land transformation (lower land-transformation is prioritized).
Human Access (remote areas prioritized).
Power infrastructure (less power infrastructure is prioritized).
●
●
●
●

Weight: WCS combines all four categories of criteria

implementation
Regional and Local Level:
Once WCS prioritizes areas on a global scale, WCS’s Living Landscapes Program supports
landscape-level conservation efforts, while their regional programs (Asia, Africa, Latin
America, North America, and Marine) actually conduct on-the-ground implementation.
Monitoring: WCS is in the process of revising the Human Footprint using newer
datasets, and they have been working on local and regional Human Footprints (e.g.
for Northern Appalachians, the Adirondack Mountains) which allow them to use bet
ter datasets to deﬁne wild places. In addition, WCS is also working on the marine
Human Footprint, where the inﬂuencing factors include ﬁshing, land-based pollu
tion, water-based pollution, biological introductions from shipping, among others.

yale school of forestry & environmental studies

83

84

protecting biodiversity

world wildlife fund
Global 200

organizational overview
The World Wide Fund for Nature (WWF), known as the World Wildlife Fund within
the United States and Canada, is a global organization whose mission is the
conservation of nature. With ofﬁces in over ﬁfty countries (WWF 2005), WWF aims
to preserve the diversity and abundance of life on earth and the health of ecological
systems by protecting natural areas and wild populations of plants and animals,
promoting sustainable approaches to the use of renewable natural resources, and
promoting more efﬁcient use of resources and energy. WWF’s activities range from
policy work to campaigning, education, and capacity building.
WWF takes a leadership role in setting global conservation priorities through its
Global 200 approach, which identiﬁes entire ecoregions for conservation. Once
global priorities are set, WWF develops cost-effective, spatially-explicit strategies that
meet the ecological needs of wildlife while minimizing human-wildlife conﬂicts and
providing beneﬁts to local communities (WWF 2005). Such activity takes place
within each ecoregion at both the ecoregional and landscape scale. These efforts are
supported through a combination of individual ecoregion action programs (EAPs)
and global thematic programs, such as WWF’s Forests for Life and Species programs.
Landscape-level work is distinct from the Global 200 priority setting process, which
is the primary focus of this proﬁle. Additional information about WWF’s work
within ecoregions is included under our discussion of regional approaches in the next
section.

approach overview
From a global suite of 825 terrestrial ecoregions, and individually delineated freshwa
ter and marine units, WWF has identiﬁed 238 terrestrial ecoregions as the “Global
200.” These areas are judged to be a representative set of the earth’s biological wealth
that is the most distinctive and rich, and are therefore the most critical for conserva
tion. Ecoregions are deﬁned as relatively large areas of land or water that contain a
geographically distinct assemblage of natural communities. These communities (1)
share a large majority of their species, dynamics, and environmental conditions, and
(2) function together effectively as a conservation unit at global and continental scales
(Dinerstein et al. 2000). See map 5 below of WWF's Global 200 Terrestrial,
Freshwater, and Marine Ecoregions or visit http://worldwildlife.org/wildworld/ for an
interactive map of these ecoregions.
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Map 5: WWF’s Global 200 Terrestrial, Freshwater, and Marine Ecoregions

Source: WWF-US.

WWF believes that biodiversity conservation is important in all ecoregions to
ensure preservation of many distinct species and communities as well as the genetic
and functional diversity of populations across species ranges. However, by designat
ing the Global 200, WWF has prioritized the most globally outstanding ecoregions,
in terms of unique or extraordinarily diverse ﬂora or fauna, or unusual ecological
phenomena. These regions may also be at extreme risk from anthropogenic forces
such as extensive habitat loss or fragmentation. With limited resources and time
available for conservation, WWF believes it is important to strategically allocate and
coordinate conservation effort and funding into these selected ecoregions.
The Global 200 is at its core a ‘representational’ approach that seeks to include
both geographic and ecological diversity. Ecoregions are ﬁrst categorized as repre
senting one of twelve Major Habitat Types (MHTs), such as tropical and subtropical
moist broadleaf forests, tundra, or savannas and shrublands. Rather than geographi
cally deﬁned units, MHTs refer to the dynamics of ecological systems and to the
broad vegetative structures and patterns of species diversity. WWF then looks to
identify examples of each MHT across eight biogeographical realms, including
Australasia, Antarctic, Afrotropic, Indo-Malayan, Nearctic, Neotropic, Oceania, and
Palearctic.

targets and criteria
WWF refers to the broad categories of criteria as discriminators, and uses two major
discriminators to prioritize ecoregions within each MHT: (1) biological distinctive
ness and (2) conservation status. These discriminators lead separately to the con
struction of two indices, the Biological Distinctiveness Index (BDI) and the
Conservation Status Index (CSI). The further integration of these two indices results
in the ﬁnal list of categories. Criteria discussed here are based on Ricketts et al. (1999).
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Biological Distinctiveness

The biological importance of an ecoregion is the degree to which its biodiversity is
distinctive at different biogeographic scales, particularly with respect to its species,
ecosystem diversity, and ecological processes. Speciﬁcally, biological distinctiveness is
based on four main criteria, including broad measures of two species distribution cri
teria (species richness and species endemism), and two ecoregion-scale criteria
(unusual ecological and evolutionary phenomena, and the global rarity of MHTs), as
further explained below.
1.

Species richness

Species richness is obtained by summing the total number of species
of several taxa within an ecoregion. WWF uses taxonomic groups that
have the most available data for each speciﬁc ecoregion, intending
these taxa to represent a diverse subset of the regional biota. Data on
well-known groups such as vascular plants, birds, mammals, reptiles,
and amphibians can thus be used as an effective proxy for more
numerous and less well-known groups (such as insects). To reduce the
effect of highly species-rich taxa, data are log transformed to condense
the range of the data yet preserve differences among taxa.
Ecoregions are then assigned a point value based on species richness,
including high (15 points), medium (10 points), and low (5 points).
Ecoregions that receive a “high” ranking are then reassessed to deter
mine whether they are “globally outstanding” in the richness of their
species assemblages. This determination is made by comparing ﬂora
and fauna lists for selected taxa with ecoregions of the same MHT in
different biogeographic realms. Ecoregions designated as globally out
standing are awarded 100 points to ensure that they will obtain a glob
ally outstanding designation in the synthesis of the ﬁnal BDI (see
more on calculation of the BDI below).
2.

Species endemism

WWF considers endemism a highly signiﬁcant factor in determining
an ecoregion’s distinctive biodiversity value. A species is considered
endemic if (1) the total species range is more than 50,000 km2, but a
single ecoregion contains 75 to 100 percent of the species’ range, or (2)
the total species range is less than 50,000 km2, and is present in no
more than ﬁve ecoregions. As with richness, there is usually a disparity
of endemism levels in ecoregions both within and among taxa, and
again, WWF uses the logarithmic transformation method to give
greater weight to the high-species taxa, while dampening its inﬂuence
on the entire analysis.
Using graphical representations of the distribution of total endemism
by ecoregion, threshold values are assigned and are given high,
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medium, or low rankings, corresponding to 25, 15, and 5 points
respectively. Ecoregions receiving a “high” ranking are compared to
similar MHT ecoregions around the world to determine if they are
globally outstanding in terms of species endemism. Globally
outstanding ecoregions receive one hundred points to ensure that they
will obtain a globally outstanding designation in the synthesis of the
ﬁnal BDI.
3.

Rare ecological or evolutionary phenomena

This category includes globally outstanding centers of evolutionary
radiation, higher-level taxonomic diversity, and unique species assem
blages. Examples of rare ecological phenomena are large-scale migra
tions of larger vertebrates, extraordinary seasonal concentrations of
wildlife, or distinctive processes such as the world’s most extensive
sheet-ﬂow grasslands (i.e., the Everglades). Ecoregions are placed into
one of three categories of criteria: globally outstanding (100 points),
regionally outstanding (5 points) or not rare (0 points). Ecoregions
judged to contain globally outstanding ecological or evolutionary phe
nomena are awarded one hundred points for this criterion, automati
cally categorizing them as globally outstanding in the overall BDI.
This criterion emphasizes only those phenomena that are truly out
standing at global or continental scales.
4. Rare habitat type
This measure represents the number of opportunities to conserve this
MHT worldwide and the corresponding importance of the ecoregions
that contain it. This criterion encompasses ecological and evolution
ary phenomena, but it addresses those characteristics at the scale of
whole ecosystems and biotas, as well as structural features of ecosys
tems and habitats. Ecoregions are placed in one of three categories:
globally outstanding if fewer than eight ecoregions worldwide contain
its MHT (100 points); regionally outstanding if fewer than three occur
in its Region (i.e., the Neotropics) (5 points); and not rare (0 points).
Like the rare ecological or evolutionary phenomena criterion, an
ecoregion that was judged to contain globally rare MHTs is automati
cally categorized as globally outstanding in the overall BDI, regardless
of its scores for other criteria, by awarding it 100 points.
Once ecoregions are evaluated with respect to the above four criteria, the BDI is
obtained by totaling the scores. Each ecoregion is placed in one of four overall bio
logical distinctiveness categories: globally outstanding, regionally outstanding, biore
gionally outstanding, and nationally important. It should be noted that an ecoregion
could earn the designation of globally outstanding by accruing forty-ﬁve or more
points, or by being designated globally outstanding in any one of the four criteria.
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Conservation Status

The Conservation Status discriminator has been designed to estimate the current and
future ability of an ecoregion to meet three fundamental goals of biodiversity con
servation including:
(1) maintaining viable species populations and communities
(2) sustaining ecological processes
(3) responding effectively to short- and long-term environmental change.
The ﬁrst step of this process is to calculate a "snapshot" conservation status, which
measures the current (rather than future) conservation status as based on four
essential landscape-level criteria, detailed below. This index is then modiﬁed by an
assessment of future threats over the next twenty years to arrive at the threatmodiﬁed conservation status, or ﬁnal conservation status. This approach relies on
landscape-level features because the loss of biodiversity and the degradation of an
ecosystem’s function are difﬁcult to measure directly for spatial units as large as
regions (i.e., North America). Imperiled species, although considered ideal as a
criterion for the conservation status index, were not included due to a variety of
factors, including biases and weakness in available data sets.
(1) Habitat loss
Loss of habitat reduces biodiversity by (1) eliminating species or com
munities limited to particular geographic localities, and (2) decreasing
the area of available original habitat below the minimum size needed
to maintain viable populations of important ecosystem dynamics.
(2) Remaining habitat blocks
In addition to the simple reduction in habitat area, the spatial pattern
of habitat loss is critically important to maintain native species, com
munities, and ecological processes across large landscapes. Large
blocks of habitat generally contain larger and more stable species pop
ulations, and are uniquely able to support species with naturally low
population densities or large home ranges.
(3) Degree of habitat fragmentation
Habitat fragmentation often results in many small blocks of habitat
lacking critical functions. Fragments under 100 km2 are generally
inadequate for maintaining viable populations of most large verte
brates. However, small fragments can be particularly valuable for con
serving populations of other species with very localized habitat
requirements and small ranges.
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(4) Degree of existing protection
The degree-of-protection criterion assesses how well the existing net
work of protected areas conserves sufﬁciently large blocks of habitat,
in sufﬁcient number, within the ecoregion.
Snapshot Conservation Status Index (CSI). The four criteria listed above are
weighted and combined into a single index, from which ﬁve categories of conserva
tion status are derived: critical, endangered, vulnerable, relatively stable, and relative
ly intact, as detailed below. To assess the conservation status of ecoregions, WWF has
adopted categorical schemes similar to those used in the IUCN Red Data Book series.
The rationale for these criteria is that almost 90% of all species found in the Red Data
Books are listed as endangered because of loss of habitat. As many more species that
share those same ecoregions are either undescribed or unlikely ever to be ofﬁcially
listed, it makes sense to apply Red Data Book criteria directly to ecoregions to deter
mine where overall species loss or declines are most likely to occur.
●

Critical

The remaining intact habitat is restricted to isolated small fragments with
low probabilities of persistence over the next ﬁve to ten years without
immediate or continuing protection and restoration. Many species are
already extirpated or extinct due to the loss of viable habitat. Remaining
habitat fragments do not meet the minimum area requirements for main
taining viable populations of many species and ecological processes. Land
use in areas between remaining fragments is often incompatible with
maintaining most native species and communities. Spread of alien species
may be a serious ecological problem, particularly on islands. Top predators
have or have almost been exterminated.
●

Endangered

The remaining intact habitat is restricted to isolated fragments of varying
size (a few large blocks may be present) with medium to low probabilities
of persistence over the next ten to ﬁfteen years without immediate or con
tinuing protection or restoration. Some species are already extirpated
because of loss of viable habitat. Remaining habitat fragments do not meet
the minimum area requirements for most species populations and largescale ecological processes. Land use in areas between remaining fragments
is largely incompatible with maintaining most native species and commu
nities. Top predators are almost exterminated.
●

Vulnerable

The remaining intact habitat occurs in habitat blocks ranging from large
to small; many intact clusters will likely persist over the next ﬁfteen to
twenty years, especially if given adequate protection and moderate restora
tion. In many areas, some sensitive or exploited species have been extirpat
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ed or are declining, particularly top predators and game species. Land use
in areas between remaining fragments is sometimes compatible with
maintaining most native species and communities.
●

Relatively stable

Natural communities have been altered in certain areas, causing local
declines in exploited populations and disruption of ecosystem processes.
These disbursed areas can be extensive but are still patchily distributed rel
ative to the area of intact habitats. Ecological linkages among intact habi
tat blocks are still largely functional. Guilds of species that are sensitive to
human activities, such as top predators and ground-dwelling birds, are
present but at densities below the natural range of variation.
●

Relatively intact

Natural communities within an ecoregion are largely intact with species,
populations, and ecosystems processes occurring within their natural
ranges of variation. Guilds of species that are sensitive to human activities,
such as top predators and ground-dwelling birds, occur at densities within
the natural range of variation. Biota move and disperse naturally within
the ecoregion. Ecological processes ﬂuctuate naturally throughout largely
contiguous natural habitats.
The snapshot CSI, the total of the four criteria, has a point range from 0 to 100,
with higher values denoting a higher level of endangerment. The point thresholds for
different categories of conservation status are: critical (89 – 100); endangered (65 –
88); vulnerable (37 – 64); relatively stable (7 – 36); and relatively intact (0 – 6).
To develop the ﬁnal CSI, the snapshot conservation status of each ecoregion is
modiﬁed according to the degree of expected future threat. This measure looks
beyond the ecological threat implicit in existing habitat loss and fragmentation to
evaluate the future trajectories of these phenomena. The cumulative impacts of all
threats on habitat conversion, habitat degradation, and wildlife exploitation over the
next twenty years are estimated to categorize ecoregions into three levels of threat:
high, medium, and low. An ecoregion with high threat is promoted to the next high
est conservation status category to arrive at its ﬁnal (threat modiﬁed) conservation
status. For example, an endangered ecoregion with high threat is promoted to criti
cal. Conservation status for ecoregions with moderate or low threat is unchanged.
Integrating BDI and CSI

Both the BDI and CSI combine an evaluation of the relative biological importance of
ecoregions with a measure of current and projected anthropogenic impacts that face
each ecoregion. Considered together, the two indices provide a powerful tool for indi
cating appropriate conservation activities within ecoregions and for setting regional
priorities.
Ecoregions, based on their categories for both indices, can be placed into one of
twenty cells in a matrix (Table 10 below) organized into ﬁve classes that reﬂect the
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nature and extent of the management activities likely to be required for effective bio
diversity conservation. As a result of the priority setting process, each ecoregion is
assigned a roman numeral that indicates its level of priority.
Table 10. Final Prioritization of Ecoregions.

Conservation Status
Biological Distinctiveness
Globally Outstanding

Critical Endangered Vulnerable Relatively Stable Relatively Intact
I

I

I

III

III

Regionally Outstanding

II

II

II

III

III

Bioregionally Outstanding

IV

IV

V

V

V

Nationally Important

IV

IV

V

V

V

The entire assessment process, including this integration step, is carried out inde
pendently for each MHT to ensure representation of MHTs in the ﬁnal analysis.
By summing these two indices, WWF develops a ﬁnal list of categories:
●

Class I: Globally outstanding ecoregions requiring immediate protection of

remaining habitat and extensive restoration. These ecoregions contain ele
ments of biodiversity that are of extraordinary global value or rarity and
are under extreme threat. Conservation actions in these ecoregions must
be swift and immediate to protect the remaining source pools of native
species and communities for restoration efforts.
●

Class II: Regionally outstanding ecoregions requiring immediate protec

tion of remaining habitat and extensive restoration. These ecoregions have
high regional biodiversity and are under serious threat. Conservation
actions should be swift and may include extensive and costly habitat
restoration.
●

Class III: Globally or regionally outstanding ecoregions that present rare

opportunities to conserve large blocks of intact habitat. Ecoregions con
tain globally or regionally high levels of biodiversity or rare ecological
processes. Conservation action in these ecoregions is not immediately
needed, but these ecoregions represent some of the last remaining areas
where it is possible to conserve large patches of intact, globally or region
ally outstanding habitat.
●

Class IV: Bioregionally outstanding and nationally important ecoregions

requiring protection of remaining habitat and extensive restoration.
Ecoregions contain bioregionally or nationally important elements of bio
diversity that are under extreme threat. Conservation actions include pro
tection of remaining habitat and extensive restoration of degraded habitat.
Proper stewardship or expansion of protected areas, conservation manage
ment on native lands, and vigilant monitoring of ecological integrity are
needed.

yale school of forestry & environmental studies

91

92

protecting biodiversity

●

Class V: Bioregionally outstanding and nationally important ecoregions

requiring protection of representative habitat blocks and proper manage
ment elsewhere for biodiversity conservation. Conservation actions
include proper stewardship or expansion of protected areas, conservation
management on public and private lands, and vigilant monitoring of eco
logical integrity.

implementation and monitoring
Once global priorities are established, WWF works within each ecoregion at the
ecoregion, country, and landscape levels. WWF's Ecoregional Planning is very simi
lar to and sometimes partnered with TNC's Ecoregional Conservation Planning.
Monitoring takes place both at the ecoregional and landscape level. Speciﬁc indica
tors are monitored for features in categories of focal species, habitat representation,
ecological processes, threats, and key conditions. These indicators are monitored over
the long term with respect to ﬁnal success goals.
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world wildlife fund
global 200 approach
basic overview
Organizational Mission: Conservation of Nature
Approach Objective: Identify the world’s most outstanding and threatened/
intact ecoregions within each major habitat type (e.g., tropical dry forests, tem
perate grasslands).
Planning Principles: The Global 200 approach emphasizes representation by pro

tecting the most biologically outstanding ecoregions within each Major Habitat
Type. Principles of efﬁciency and the intrinsic value of nature are also emphasized.
Scale: Global in scale and global in extent.
Planning Unit: Ecoregion.
Conservation Level: Species and Ecosystem level (not genetic level).
Data Sources: Literature, maps, data sets and expert opinion.

targets, criteria and thresholds
Targets: Ecoregions.
Criteria & Thresholds: (1) Biological distinctiveness (species richness, species

endemism, rare ecological or evolutionary phenomena, and rare habitat type),
and (2) Conservation status (speciﬁc criteria: habitat loss, remaining habitat
blocks, degree of fragmentation, degree of protection, future threat).
Weight: Different weights are assigned to each of the speciﬁc criteria to ensure

that the most biologically distinct and threatened ecoregions rank highest.

implementation
Landscape Level Implementation: Once global priorities are established, WWF
works within each ecoregion at the ecoregion, country, and landscape level.
WWF’s Ecoregional Planning is very similar to and sometimes partnered with
TNC's Ecoregional Conservation Planning
Monitoring: At the ecoregional and landscape level, speciﬁc indicators are mon
itored for features in categories of focal species, habitat representation, ecologi
cal processes, threats, and key conditions. These indicators are monitored over
the long term with respect to ﬁnal success goals.
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Regional Approaches
This section provides a brief overview of six approaches that prioritize and
implement conservation planning at either the regional or landscape scale. At these
sub-global scales, a variety of economic, social, and political factors are often
considered in addition to scientiﬁc criteria. Generally, we consider an approach as
regional if it guides decisions and planning within relatively large sub-continental
areas such as ecoregions, hotspots, or heartlands. In contrast, landscape-level
approaches work at an even smaller scale often incorporating a network of local sites.
Organizations and partnerships may work at the regional or landscape level for
several reasons, one of which may be to implement priorities established during a sys
tematic global-level analysis. For example, WWF works at a regional level (via
Ecoregion-based Conservation Planning) within each of the over 200 ecoregions
identiﬁed during their Global 200 analysis. Alternatively, organizations may work
within a particular region for other factors such as local capacity or organizational
preference. For example, The Nature Conservancy (TNC) currently works within
ecoregions of North America, Latin America, and Asia.
WWF (2005) emphasizes the importance of working on a smaller landscape-level:
“While many policy and institutional needs for conservation are addressed at
ecoregional and national scales, these scales are often too large for the kind of detailed
spatial analysis necessary to develop speciﬁc guidance regarding land management
options and their geographical conﬁguration.” They further explain that priority
areas identiﬁed at the landscape level emerge as an important operational unit for
implementation. “Working at the intermediary scale of landscapes, while still
supporting ecoregional goals, allows for development of more speciﬁc land use
recommendations, and for engagement with the land and resource managers who are
responsible for the land areas in question.”
Below are brief summaries of six regional or landscape-level approaches. These
approaches were not systematically selected based on a suite of criteria; rather, we
selected a sample of prominent approaches at the sub-global scale. In-depth proﬁles
for The Nature Conservancy’s Ecoregional Conservation Planning and Ducks
Unlimited Canada’s approach to protecting Canada’s Boreal Forest are included in
the Appendix, in addition to brief summaries below.
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african wildlife foundation – african
heartlands program

1 Specifically, AWF uses TNC’s
Site Conservation Planning
methodology (AFW 2003).

The African Wildlife Foundation’s African Heartlands program is a “collaborative,
landscape-level management approach to conserving Africa’s unique wildlife
resources” (AWF 2003). Heartlands are deﬁned as large, cohesive conservation land
scapes that are biologically important and have the scope to maintain healthy popu
lations of wild species and natural processes well into the future. In addition, they
also tend to form an economic unit in which tourism or other natural resource-based
activities can contribute signiﬁcantly to the livelihoods of people living in the area
(AWF 2005). Most of the African Heartlands comprise land units under different
management and ownership regimes, including national parks, private land, and
community land in a single ecosystem. Heartlands range in size from one million
acres to over 40 million acres and extending in many cases across the borders of two
or more countries (AWF 2003).
AWF ﬁrst prioritizes and selects heartlands, and then plans and implements
activities in these priority landscapes (AWF 2003). AWF works within heartlands
through partnerships with local people, governments, and organizations to improve
economic and environmental sustainability of land use. The process relies on a
science-based planning process developed with The Nature Conservancy1 to establish
conservation goals for each Heartland, identify threats and to design interventions to
address these threats (AWF 2003).
Some Heartland activities as described on AWF’s website include:
●

●

●

●

●

Strengthening the infrastructure and management of national parks and
game reserves that frequently constitute the core of these landscapes.
Identifying and securing wildlife migration corridors, water sources and
other critical sites which must be protected for the long term health of the
landscape.
Working with rural communities to develop plans to manage their land
and wildlife resources as part of the Heartland.
Assisting these same communities with technical assistance and capital to
engage in wildlife related enterprises, such as ecotourism, to improve their
livelihoods from conservation.
Conducting on-going research and monitoring across the Heartland to
ensure the health and viability of priority conservation targets.

Eight Heartlands have been identiﬁed to date, including: Congo (Democratic
Republic of Congo); Kazungula (Zambia, Zimbabwe, Botswana and Namibia);
Kilimanjaro (Kenya and Tanzania); Limpopo (Mozambique, South Africa and
Zimbabwe); Maasai Steppe (Tanzania); Samburu (Kenya); Virunga (Uganda, Rwanda
and the Democratic Republic of Congo); and Zambezi (Zimbabwe, Zambia and
Mozambique).
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conservation international – conservation corridors
and key biodiversity areas
In order to protect biodiversity within the Biodiversity Hotspots and High
Biodiversity Wilderness Areas that it has identiﬁed via its global analyses, CI works at
a regional or landscape level via its “Conservation Corridors” approach (corridor in
this context is analogous to a landscape rather than small linkages between non
contiguous habitats). This level of conservation is seen as critical for long-term
maintenance of species protected in the short-term by site-based conservation and
serves as a coarse ﬁlter to capture ecological processes and species that have not been
targeted in ﬁner grain approaches. Structurally, a conservation corridor is typically
composed of “core areas, connecting linkages, and buffer zones or areas of compatible
land/ resource use.” The backbone of a biodiversity conservation corridor is “a system
of protected areas (core areas) designed to conserve key biodiversity areas” (CI 2004).
CI sees conservation corridors as one of several broad-scale approaches to conser
vation planning that have evolved in recent years, such as wildlands networks, ecore
gion-based conservation and bioregional planning, “in response to concerns that iso
lated protected areas are too small to protect viable populations of wide-ranging
species or maintain essential ecological processes” (CI 2004). Criteria for identifying
corridor-level targets include the area that is needed for wide-ranging threatened
species, as well as ecosystem processes that are crucial for the persistence of those
threatened species or key biodiversity areas.
The key elements of conservation corridors are the same as those of any ecologi
cal network approach. According to CI, these are:
●

●

A focus on conserving biodiversity at the ecosystem, landscape, or regional
scale.
An emphasis on maintaining or strengthening ecological coherence, pri
marily through ecological interconnectivity.

●

Protecting critical areas from the effects of external activities.

●

Restoring degraded ecosystems.

●

Promoting complementarity between land uses and biodiversity conserva
tion objectives.

At an even ﬁner scale, CI also works with partners BirdLife International, PlantLife
International and others to identify Key Biodiversity Areas, that build on the success
ful framework of BirdLife International’s Important Bird Areas applied to other tax
onomic groups. As with the global analyses, this is a quantitative data-driven
approach based on two important criteria: vulnerability and irreplaceability. The cur
rent criteria and thresholds need considerable testing and there is not yet fully agreedupon scientiﬁc consensus. Key biodiversity areas would be triggered by meeting any
one of the following criteria that are equally weighted:
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●

Presence of one or more globally threatened species.

●

Presence of one or more restricted-range species.

●

Presence of a globally-signiﬁcant congregation of a given species.

●

Presence of biome-restricted species.

ducks unlimited canada (duc) – canada’s boreal forest
approach
The Ducks Unlimited family has identiﬁed Canada’s boreal forest as one of its most
urgent conservation priorities. This designation is based on the value of the boreal
ecosystem to waterfowl; its intact forests and wetland complexes; and threats from
resource extraction (forestry, oil, gas and mineral), agriculture, hydropower develop
ment, and global warming.
DUCs approach aims to identify the most important wetland resources within the
priority ecoregion of the Canadian boreal forest, and to maintain ecological integri
ty to support historical numbers of breeding, molting and migrating waterfowl and
other wetland-dependent wildlife. The purpose is to conserve waterfowl habitat by
conserving landscape-level functionality of boreal watersheds. The number one cri
terion for selecting areas is the existence of key breeding areas, migration routes, and
staging areas for waterfowl; the second is function at the landscape (large watershed)
level. Since little is known about boreal hydrological function and critical habitat size
for waterfowl in the boreal ecosystem, the emphasis is on protecting undisturbed
habitat.
Priority areas are chosen based on a combination of expert knowledge, waterfowl
population data (particularly high breeding areas), wetland density, intact habitat,
social values (aboriginal communities), opportunity, partners, threats, and funding.
Hotspots are deﬁned as areas with high density (greater than 30-40%) of wetlands, as
determined by landcover analysis, and high waterfowl populations. DUC focuses on
selecting large areas with linear boundaries where the combination of high-value
habitat, high waterfowl populations, imminent threat, community interest, and
landowner/land manager interest converge to create a signiﬁcant conservation
opportunity. Other considerations include partnerships, international attention, and
funding. See the Appendix for a complete proﬁle and map.

the nature conservancy (tnc) – ecoregional conserva
tion planning
The Nature Conservancy (TNC) deﬁnes its mission as preserving the plants, animals,
and natural communities that represent the diversity of life on Earth by protecting
the lands and waters they need to survive (TNC 2005). Since its foundation in 1951,
TNC has worked with people, communities, and businesses to protect millions of

yale school of forestry & environmental studies

regional approaches

acres in the United States and around the world. As one of its key endeavors, TNC has
developed a strategic planning process called “Conservation by Design,” which seeks
to ensure biodiversity over the long term. Organized by the world’s ecoregions as
deﬁned and delineated by the World Wildlife Fund, this approach involves four main
stages including: setting priorities, developing strategies, taking action, and measur
ing success. As explained on their website, “Conservation by Design allows us to
achieve meaningful, lasting conservation results” (TNC 2005).
The ﬁrst step of the process—setting priorities—is accomplished through global
major habitat type assessments and ecoregional conservation planning. Ecoregional
Conservation Planning approach seeks to conserve all the species, plant communi
ties, and ecosystems of an ecoregion. To do this, TNC selects its targets, which are all
the ecosystems present in the ecoregion, and the plant communities and species that
are not well represented in the targeted ecosystems. To estimate the level of conser
vation efforts necessary to sustain a target at viable numbers over a speciﬁed planning
horizon, TNC then sets conservation goals for each target, in order “to deﬁne the
number and spatial distributions of on-the-ground occurrences of targeted species,
communities, and ecosystems that are needed to adequately conserve the target in an
ecoregion” (Groves et al. 2000). The ﬁnal output of an ecoregional planning exercise
is a portfolio of areas of biodiversity signiﬁcance. See the Appendix for a complete
proﬁle and map.

world wildlife fund – ecoregion-based conservation
WWF’s overall Global 200 conservation strategy is implemented through the combina
tion of ecoregion action programs (EAPs) and target driven programs (TDPs), such as
Forests for Life, Climate Change, and Species programs (WWF 2005). Both types of
programs focus primarily on Global 200 ecoregions. Ecoregion-Based Conservation
(ERBC) in particular focuses on identifying and protecting priority areas that are essen
tial to conserving the full expression of biological diversity in the ecoregion (Dinerstein
et al. 2000). The fundamental aspects of the approach include (WWF 2005):
●

●

●

Planning and implementing conservation on the scale at which natural
ecosystems operate.
Articulating a 50-year biodiversity vision that conserves the full range of
species, natural habitats, and ecological processes characteristic of an
ecoregion over the long term.
Providing a geographical/ecological ﬂagship for developing a sense of
stewardship.

ERBC focuses on ﬁve biodiversity targets in developing a biodiversity vision that
maps priority areas for conservation within ecoregions (Dinerstein et al. 2000),
including: distinct communities, habitats, and species assemblages; large expanses of
intact habitats and intact biotas; keystone ecosystems, habitats, species, or
phenomena; large-scale ecological phenomena; and species of special concern.
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The biodiversity vision is considered the principal outcome of the ERBC process.
It identiﬁes and maps priority areas or even a speciﬁc conservation area network that
the ecoregion should protect in order to conserve its biodiversity and ecological
processes in the future (WWF 2005). Once priority areas for an ecoregion have been
deﬁned, the next important step is to develop “cost-effective, spatially-explicit or
“mapped-out” strategies that meet the ecological needs of wildlife and habitats while
minimizing land use conﬂicts and maximizing beneﬁts to resident populations.”
WWF provides detailed direction to local staff in implementing these visions. The
following seven steps are discussed as essential to landscape level and ecoregional
conservation:
1.

Clarify roles and stakeholder/partnership process

2.

Design a biological landscape

3.

Understand and map social landscape(s)

4. Develop conservation landscape scenarios with stakeholders
5.

Negotiate a conservation landscape design and develop implementa
tion strategies

6. Implement conservation landscape with partners
7.

Monitor biodiversity and threats and evaluate performance

For more information on WWF’s Ecoregional approach see http://world
wildlife.org/science/pubs/vision_to_ground.pdf

wildlife conservation society – living landscapes program
WCS conducts a majority of their work at the landscape level, where decisions are
tempered strongly by conservation issues, opportunities for long-term conservation
success, and cases in need of the support it provides, among other factors. WCS’s
Living Landscapes Program supports landscape-level conservation efforts, while their
regional programs (Asia, Africa, Latin America, North America, Marine) actually
conduct on-the-ground implementation. When considering “conservation priori
ties,” WCS feels that the answer lies not only in “where to work,” but also in “how to
work” and which issues to address. Decisions made about conservation investments
depend in part on conservation priority studies (WCS’s own and others) but also a
broad range of other factors.
The Wildlife Conservation Society’s Living Landscapes program is dedicated to the
conservation of large, wild ecosystems, but recognizes that few places on Earth
remain free from human inﬂuence (WCS 2005b). WCS explains that while parks and
protected areas are crucial to saving wildlife, they cannot do it alone because they are
always embedded in larger, human-dominated landscapes (WCS 2005b). WCS cur
rently works within twelve core sites (including Bolivia, Congo, Ecuador, Guatemala,
Belize, Mongolia, Tanzania, Cambodia, Argentina, Coastal Patagonia, and two sites in
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North America) that represent large, relatively intact ecosystems of global biodiversi
ty conservation. These sites are all considered important conservation sites, based on
one or more global priority setting exercises (Hotspots, Global 200 Ecoregions, Last
Wild Places, World Heritage Sites, Endemic Bird Areas, Ramsar sites).
The ﬁrst tool that the Living Landscapes Program developed was the Landscape
Species Approach, that concentrates on wide-ranging species that “play crucial roles
in maintaining the health of large ecosystems that span both inside and outside of
protected areas” such as jaguars, tapirs, and elephants. The approach is focused on
planning conservation to address the environmental needs of, and human threats to,
viable populations of a suite of landscape species. As discussed in the Targets section,
the umbrella species typically require large and ecologically diverse areas. Their con
servation is often essential to the protection of their respective ecosystems as they
typically have a signiﬁcant impact on the structure and function of their environ
ments and they are also often susceptible to human activities. Focusing on landscape
species helps WCS to deﬁne the size and shape of the landscape to be protected, based
on what these species need to ensure the long-term persistence of species populations
and the underlying ecological processes upon which they depend. Given the usually
important human presence in these “landscapes” that lie outside the protected areas,
the approach aims to reconcile people’s use of the land with the needs of wildlife,
often by studying how people use the landscape and how they sometimes clash with
landscape species. (WCS 2005b)
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Local Implementation
Once global and regional priorities have been established, many conservation organ
izations and partnerships work with in-country experts and local partners to imple
ment priorities at the site or local level. This step involves a broad range of activities,
from direct acquisition and lobbying for protected areas to encouraging sustainable
development, abating hunting, and promoting ecotourism operations. Options vary
considerably among locales, and there is generally not a systemized approach even
within organizations.
For example, WCS’s Range-Wide Priority Setting approach considered the follow
ing issues for the American crocodile in both prioritizing different populations of the
species and then in implementing the conservation:
●

Natural habitat quality.

●

Habitat connectivity (forming a regional crocodile metapopulation).

●

Habitat destruction.

●

Man-made habitat improvements.

●

Nesting habitat.

●

Killing of crocodiles.

●

Contamination.

●

Potential for commercial management and potential for crocodile eco
tourism.

Site-level implementation must consider a range of social and economic factors
that earlier larger-scale planning and analysis did not. Larger-scale planning typically
relies primarily on scientiﬁc analysis, whereas local implementation must incorporate
economic, social, political, logistical, and institutional considerations in addition to
scientiﬁc guidelines. Mittermeier et al. (1998) explain that incorporating social and
political feasibility into global or priority-setting would be undesirable because it
“may result in certain high-priority areas for biodiversity conservation being under
funded or unfunded because of social factors and political will of the nation.”
However, once these priorities are established based on scientiﬁc criteria, the way they
are implemented is affected greatly by non-scientiﬁc factors. Margules and Pressey
(2000) explain, “Conservation planning is an activity in which social, economic and
political imperatives modify, sometimes drastically, scientiﬁc prescriptions.”
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Although social, economic, and political factors often strongly inﬂuence how con
servation planning is manifested on the ground, ENGOs also use scientiﬁc theories
or methodologies to implement conservation at the site level. Included below is a
brief summary of key scientiﬁc concepts that often guide conservation approaches at
the regional, landscape, and local level. Deﬁnitions in italics are from Principles of
Conservation Biology (Meffe and Carroll 1997); comments regarding use of these prin
ciples sometimes follow the deﬁnitions.
●

Biosphere Reserve: A concept of reserve design in which a large tract of nat

ural areas is set aside, containing an inviolate core area for ecosystem protec
tion, a surrounding buffer zone in which nondestructive human activities are
permitted (such as ecotourism, low-intensity agriculture, or sustainable
extraction of natural resources), and a transition zone in which human activ
ities of greatest impact are permitted. Three goals of a biosphere reserve are
conservation, training (education), and sustainable human development
compatible with conservation.
This biosphere concept takes form in a global network of biosphere
reserves promoted via United Nations Educational, Scientiﬁc, and Cultural
Organization’s (UNESCO) “Man and the Biosphere” (MAB) Programme
which was launched in 1970. These reserves are internationally recognized,
nominated by national governments, and remain under sovereign jurisdic
tion of the states where they are located (UNESCO 2005). Biosphere
reserves are a critical part of on-the-ground conservation, and as such, are
relevant to all organizations and partnerships that implement conserva
tion at a local level (e.g., TNC). They also are a key illustration of sustain
able development, as they empha
size the wedding of conservation
and development objectives and
the importance of incorporating
local human use. Figure 1 illus
trates the multiple-use nature of
biospheres.
●

Corridors: Corridors are strips of
habitat connecting otherwise isolat
ed habitat patches (fragmented
Figure 1. Biosphere Reserve Zonation
landscape). They are important
Source: UNESCO 2005
features of reserves to allow move
ment and recolonization among high-quality habitat. Wildlife corridors have
two major purposes: (1) allow for periodic movements among different habitat
types used for different purposes, such as breeding, birthing, feeding, or roost
ing, ranging from annual migrations of large herbivores to daily movements of
birds between feeding and roosting sites; and (2) allow permanent immigra
tion and emigration of individuals among habitat patches in a metapopula
tion context, allowing gene ﬂow and recolonization after local extinction.
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Noss (1991) describes three types of corridors at three different scales:
o Fencerow scale – connects small, close habitat patches, such as wood
lots, using narrow rows of appropriate habitat, such as trees or shrubs,
for the movement of small vertebrates, such as mice, chipmunks, or
passerine birds
o Landscape mosaic scale – broader and longer corridors that connect
major landscape features rather than small patches. They may func
tion for daily, seasonal, or more permanent movement of interior as
well as edge species and result in a landscape-level mosaic of reserves
o Regional scale – largest corridor scale; connects nature reserves in
regional networks
●

Patch Dynamics: A conceptual approach to ecosystem and habitat analysis

that emphasizes dynamics of heterogeneity within a system. Diverse patches
of habitat created by natural disturbance regimes are seen as critical to main
tenance of diversity. TNC uses this concept systematically in their approach
(refer to their proﬁle for more information).
●

Edge Effects: (1) the negative inﬂuence of a habitat edge on interior condi

tions of a habitat, or on species that use interior habitat; (2) the effect of
adjoining habitat types on the population in the edge ecozone, often resulting
in more species in the edge than in either habitat alone. Edge effects are one
factor inﬂuencing the design of the size and shape of protected areas. For
example, a circular reserve would have a higher proportion of interior area
than an elongated square reserve, and a larger reserve would have a higher
proportion of interior habitat than a smaller reserve.
●

GAP analysis: The use of various remote sensing data sets to build overlaid

sets of maps of various parameters (e.g., vegetation, soils, protected areas,
species distributions) to identify spatial gaps in species protection and
management programs.
●

Minimum Viable Population (MVP): Refers to the smallest isolated

population that has a speciﬁed statistical chance of remaining extant for a
speciﬁed period of time in the face of foreseeable demographic, genetic, and
environmental stochasticities, plus natural catastrophes. For example, how
many breeding pairs of birds are needed in a population in order for the
population to endure over 100 years of environmental, genetic, and
demographic uncertainty? Along these lines, a population viability
assessment can help predict the likelihood that a certain population will
persist into the future given various conditions. BirdLife International uses
this concept to establish goals for the number and distribution of
occurrences (examples) of the target to be captured in the portfolio
design. Individual conservation target occurrences represented in the
portfolio design must be judged viable; viability assessments are
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undertaken and target occurrence viability is described on the basis of
size, condition, and landscape context.
●

Network: A reserve system connecting multiple nodes and corridors into a
landscape that allows material and energy ﬂow among the various compo
nents.

●

Species-Area Relationship: Larger areas capture a greater number of species

than smaller areas (however, the ratio of species-to-area decreases as size
increases).
●

Biogeography: The study of biogeography seeks to explain the distribution

of organisms across local, regional, and global ranges. For example, how
do size, shape, temporal factors, and connectivity between parcels of land
affect the kinds and distribution of species and organisms found there?
One of the most classic biogeography theories is that of island
biogeography, which predicts that species richness—or the number of
species existing on an island—is inﬂuenced by the size of the island and
the distance of the island from the mainland (the term island can also
mean a parcel of protected land that is isolated from other patches by
development). The model predicts that species richness rises as island area
increases and decreases the further the island is from the mainland
(Purves et al. 1995). The application of island biogeography theory to
terrestrial ecosystems that are highly fragmented (and thus mimic islands)
was once considered relevant but there is now considerable debate
surrounding its usefulness.
It is difﬁcult to quantify to what extent each approach utilizes these scientiﬁc
principles. First, conservation priorities are implemented on-the-ground in various
local contexts utilizing local experts rather than in a top-down approach that can be
systematically examined easily from afar. Second, the extent to which these principles
come into play is not stated explicitly but rather is part of the background knowledge
of the ecologists and other conservation professionals implementing conservation
on-the-ground. Furthermore, these principles are often adapted and conﬂated with
other non-scientiﬁc priorities as the local circumstances demand.
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Key Findings
It should be no surprise that these ﬁve conservation ENGOs share an overarching
goal to broadly conserve the world’s biodiversity. Beyond this basic intent, these
approaches also overlap considerably with respect to how they obtain data, identify
thresholds, and evaluate criteria. Still, approaches retain distinctive identities via the
particular combinations of criteria and other factors emphasized. Below is a summa
ry of the key trends that emerge from this analysis.

efficiency and functionality among top priorities
Of the eight planning principles identiﬁed by the authors, the most common princi
ple is recognition of the intrinsic value of nature or wildlife, which is either explicit
ly stated or directly implied in all eight approaches studied. Beyond that fundamen
tal principle, functionality (the importance of retaining functionality of conservation
targets and the ecosystems that support them, not just their structure or number) and
the efﬁciency of resource expenditure (given limited resources, efforts must be con
centrated on the fewest high-quality sites possible, or the fewest species (endemic,
endangered) that can in turn lead to protection of a broader biodiversity) were both
emphasized in 75% of the approaches examined (six of eight). Sustainable develop
ment and engaging local stakeholders were not common principles at the global level
but are used at the regional and local levels by several of the organizations and part
nerships.

the importance of expert opinion
All approaches rely heavily on expert opinion, which includes ﬁeld experts, scientists,
and local knowledge. It is obvious that much needed information, particularly about
species, local conditions, habitat requirements, and ecosystems is not available in the
published data. All approaches use some sort of expert input and review of their pri
ority setting.

emphasis on supra-organismal units
Most of the conservation planning schemes are based on “supra-organismal planning
units”, whose boundaries are a function of larger ecoregional, habitat, or political fac
tors rather than the distribution of a particular species. WCS’s Range-wide Priority
Setting stands alone as the single approach entirely based on an organismal planning
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unit: the range of a wide-ranging species. From the WCS point of view, approaches
based on planning units such as hotspots, ecoregions or endemic bird areas “seek to
conserve the whole (i.e., ecosystem functions) when faced with the impossibility of
knowing all the parts (i.e., extent of biological diversity).” But, according to WCS, “the
parts are important too,” and in the case of a wide-ranging species such as the jaguar,
conserving supra-organismal entities “provides no guarantee of conserving jaguars
across all the ecological settings where they occur outside hotspots and across a large
number of ecoregions.” However, WCS considers that its approach complements the
coarse-ﬁlter approaches by “testing their generality through an emphasis on singlespecies requirements.”

a focus on habitat
Although biodiversity is the ultimate target for most approaches, the more immedi
ate or concrete targets are either geographic areas or particular species (no approach
sets targets at the genetic level). Almost all approaches include some sort of geo
graphic unit as an immediate target for conservation. For example, WCS’s range-wide
priority setting selects species conservation units (WSCUs), which can be deﬁned as
important areas for wide-ranging species conservation. At the regional and local
level, species are often the target, and the most common species targets are those that
have been listed as threatened by one of the few key authorities. Focal species, includ
ing indicator species, umbrella species, keystone species, and wide-ranging species,
were also often identiﬁed as targets. All approaches assume that implementation of
biodiversity conservation at the global level is best accomplished by protecting habi
tat (and often entire ecosystems), even for those that ultimately target species for con
servation.

endemism as a top scientific criterion
Among the thirteen scientiﬁc criteria we identiﬁed – six of which relate to biological
value (e.g., natural rarity, species richness) and seven of which relate to conservation
value (e.g., habitat loss, high future threat) – endemism stood out as the most fre
quently cited scientiﬁc criterion, used in all except WCS’s approaches. An emphasis
on endemism is intuitive as by deﬁnition endemic species are found nowhere else on
the planet; by focusing attention on these areas, conservationists ensure that their
resources are directed to the most urgent location. It is less common for these
approaches to focus on the presence of a particular species or taxon at the global level,
but this becomes more prominent at the regional and local levels especially as a par
ticular species or taxon (i.e., birds) may serve as a proxy for biodiversity in general.
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emphasis on areas that are both highly degraded/
threatened and intact/low threat
Approaches are relatively dichotomous with respect to the level of threat and intact
ness emphasized by their criteria. Often applied in tandem with other criteria (such
as requiring high levels of biodiversity), approaches tend to prioritize areas that are
either highly degraded and/or threatened or intact with minimal pressure from
human population. Areas with moderate degradation and threat were not priori
tized. This combination results in a U-shaped curve when plotting conservation
priorities versus conservation status (from relatively intact to critically endangered,
for example). Perlman and Adelson (1997) diagram this situation in Biodiversity:
exploring values and diversity in conservation. An approximate replication is shown
in Figure 2.
Figure 2 The Relationship between Conservation Status and Conservation Priorities

emphasis on vulnerable and irreplaceable targets
Another key trend is the focus on targets that are both highly vulnerable and irre
placeable. This combination is discussed in the literature particularly by Margules
and Pressey (2000) as a critical formula when identifying conservation priorities.
Vulnerability (or threat) reﬂects a lack of temporal options, places of higher threat
being those that are more likely to lose their biodiversity value sooner; Irreplaceability
reﬂects the lack of spatial options for the conservation of species; at its most extreme,
for example, if a particular species is conﬁned to one or a handful of sites, there are
no other (or limited) spatial options available for the conservation of that species.
Conservation targets that are both highly vulnerable and irreplaceable are those most
likely to be lost ﬁrst and with the fewest replacements.
Conservation International’s Biodiversity Hotspots illustrates this combination.
Hotspots have two main criteria: high levels of endemic species – which are irre
placeable by deﬁnition – and high levels of threat (measured by remaining habitat
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intact), which is an indicator of vulnerability. Protection is urgent if targets are not to
be compromised. Key Biodiversity Areas, which is the approach used by Conservation
International and partner organizations to identify site-based priorities, also empha
sizes this combination of criteria, as does AZE, whose sites are a nested subset of Key
Biodiversity Areas – speciﬁcally, areas that contain the last remaining populations of
a highly threatened species. Figure 3 below illustrates the relationship between vul
nerability and irreplaceability with speciﬁc reference to Conservation International’s
Biodiversity Hotspots and High-Biodiversity Wilderness Areas.
Figure 3 A Key Combination of Criteria: Vulnerability and Irreplaceability
Adapted from Mittermeier et al. 1998

Setting Global Priorities
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WILDERNESS AREAS

TEMPERATE AREAS

being practical in a complicated world

1

Listing bias was one of several
factors. According to WWF:
“Imperiled species, although
considered as ideal to be used
as a criterion for the conserva
tion status index, were not
included because (1) lists of
imperiled species are often
biased toward vertebrates as
opposed to invertebrates, (2)
political rather than biological
factors also preclude the inclu
sion of certain taxa that oth
erwise should be listed, and (3)
there are likely to be many
species that should be listed
for which only limited data
exist.”

The reliability and extent of information available can affect how and whether certain
criteria are used. One example of this is the exclusion of imperiled species as a crite
rion for assessing the conservation status of the Earth’s terrestrial ecoregions in
WWF’s Global 200. Imperiled species are explicitly considered by WWF as “ideal to
be used as a criterion for the conservation status index.” Nevertheless, all of the crite
ria used in this approach are landscape-level features such as habitat loss, presence of
large blocks of remaining habitat, degree of habitat fragmentation, and degree of
existing protection. This is partly due to a lack of reliable information about imper
iled species.1
The need to be practical plays a signiﬁcant role in developing thresholds as well. In
general, thresholds are based on conservation biology literature and science. But to
develop their conservation planning approaches, ENGOs have had to establish spe
ciﬁc thresholds even where there is limited scientiﬁc research available to inform the
process. This is to some extent because thresholds are arbitrary by nature, and are
more a necessity of the decision-taking process than a feature of nature itself.
WRI’s Forest Program’s minimum size threshold for “intact forested areas” is an
enlightening example. Scientiﬁc literature does not provide a consensus on a speciﬁc
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threshold for “intactness,” but rather an array of thresholds that range between 5,000
and 500,000 hectares. In order to establish their own threshold, WRI considered the
current situation of intact forests together with knowledge about the needs of most
wide-ranging species and decided on a 50,000 hectares threshold.
In CI’s approach, a region has to have lost at least 70% of its primary vegetation to
qualify as a hotspot. This is based not on any current scientiﬁc threshold but on con
siderations born from the prioritization process itself. John Pilgrim of CI explains,
“Given that the aim of the prioritization is to encompass the priority areas that hold
the most biodiversity worldwide . . . a reasonable combination of endemism and
threat thresholds set at largely arbitrary levels should produce a number/area of pri
orities that is both an achievable short-medium term target, yet also ambitious
enough that it actually does contribute signiﬁcantly to biodiversity conservation at a
global level.” In addition, CI found that the 70% value corresponded with a natural
gap: reducing the threshold to 60% would produce few additional hotspots, whereas
a 90% cutoff would exclude 11 of the hotspots. Finally, the successful output of the
process conﬁrms the validity of the threshold with respect to the conservation objec
tive: “the 70% cutoff is justiﬁed on the grounds that most large-scale concentrations
of endemic plants occur within the 25 hotspots as delineated” (Myers et al. 2000).
A ﬁnal example includes the scientiﬁc threshold associated with the concept of
endemism. Because endemism does not have a particular geographic scale attached
to it, some approaches have used a threshold of 50,000 km2 to deﬁne a restrictedrange or endemic species, rather than relying on an inﬁnite range of geographic
scales. This threshold was ﬁrst used by Terborgh and Winter (1983) in which they
arbitrarily deﬁned a “small range” as “any distribution encompassing less than 50,000
km2.” The 50,000 km2 range threshold was then used by BirdLife International to
deﬁne endemic species, and, following BirdLife’s lead, WWF later incorporated this
threshold into their own criteria. Although there is some reasoning behind these
thresholds, a natural, scientiﬁcally-deﬁnitive threshold does not exist; rather, many
approaches combine scientiﬁc knowledge with practical constraints in establishing
best-guess thresholds for many criteria.
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Conclusion
We found that although there are many subtle, and some signiﬁcant, distinctions
among conservation approaches, the similarities are more prominent than the differ
ences. The repeated reliance on popular criteria – such as high levels of endemic and
threatened species – means that the same areas are prioritized by different approach
es time and time again, despite unique combinations of goals, targets, subtleties of
criteria, and principles. As Mike Hoffmann of CI explained, “If one compares WWF's
Global 200 ecoregions and the Endemic Bird Areas of BirdLife International with our
Biodiversity Hotspots, the same priority regions usually rise to the top, among them
the Tropical Andes, Madagascar, the Atlantic forest region of eastern Brazil, the
Mesoamerican forests, the Philippines, most of Indonesia, the Cape Floristic Region
of South Africa, and New Caledonia.” This study conﬁrms this general trend.
When approaches work at the same scale (e.g. global), the same areas are often pri
oritized. But beyond that, when working at a smaller scale, approaches often (but not
always) prioritize areas that are nested within the larger areas targeted for conserva
tion by global approaches. For example, AZE Sites (which are much smaller in spatial
scale than most of the other approaches studied here) are often nested within the
Global 200 Ecoregions, Hotspots, EBAs, and IBAs.
Beyond simply conﬁrming similar conclusions, perhaps the most prominent trend
we identiﬁed is the increasing propensity for organizations to collaborate, including
sharing information, utilizing the same methodologies, and relying on the same
thresholds. For example, we found a considerable amount of overlap in the different
approaches’ planning units, a consequence of the increasing level of collaboration
and complementary research among these organizations. TNC uses WWF’s ecore
gions in the work they carry on outside the United States. Similarly, CI has adjusted
the boundaries of its hotspots to match the WWF ecoregions so hotspots now repre
sent an amalgamation of extremely high priority ecoregions. Beyond planning units,
approaches often look to each other in establishing scientiﬁc thresholds and guide
lines. WWF uses Birdlife’s 50,000 km2 for deﬁning endemism and CI and partners
use the same threshold to identify key biodiversity areas in hotspots for restrictedrange species.
In addition to sharing thresholds and planning units, there is also a growing ten
dency to work together on speciﬁc partnerships and projects. An exemplary case of
collaboration is the Alliance for Zero Extinction initiative, which bridges nearly forty
biodiversity conservation organizations in a streamlined and systematic effort to pre
vent the most imminent extinctions. In addition, the use of Key Biodiversity Areas by
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Conservation International, BirdLife International, and others is another important
collaborative development. Further collaboration between ENGOs and other stake
holder groups, including the forest products industry, may result in even greater syn
ergies and the ability to protect the greatest biodiversity in the most efﬁcient manner.
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Glossary of Terms
Background extinction rate: natural (non-human caused) extinction rate, estimated
at one species extinction every four years.
Biodiversity: (also called biotic or biological diversity) the variety of organisms con

sidered at all levels, from genetic variants belonging to the same species through
arrays of species to arrays of genera, families, and still higher taxonomic levels;
includes the variety of ecosystems, which comprise both communities of organisms
within particular habitats and the physical conditions under which they live (Wilson
1992; Ricketts et al. 1999).
Biological value: criteria for determining biological value include species richness,

species endemism, rarity, signiﬁcant or outstanding ecological or evolutionary
processes, and presence of special species or taxa.
Conservation planning: aims to use limited resources efﬁciently and achieve maxi
mum results in the least amount of time. Organizations advocating conservation
planning believe in taking a proactive approach to identify areas of highest priority
and guide funding and other resources in a strategic manner.
Conservation site: an area that maintains the target species, communities, and eco
logical systems and their supporting ecological processes within their natural ranges
of variability (Groves et al. 2000).
Conservation value: criteria for determining conservation value include endangered

species, species decline, habitat loss, fragmentation, large intact areas, high future
threat, and low future threat.
Declining species: a Nature Conservancy term meaning species that have signiﬁcant,
long-term reductions in habitat and/or numbers, are subject to a high degree of
threat, or may have unique habitat or behavioral requirements that expose them to
great risk.
Disjunct species: as deﬁned by The Nature Conservancy, species that have popula
tions geographically isolated from those of other populations.
Ecoregion: a large area of land or water that contains a geographically distinct assem
blage of natural communities that (a) share a large majority of their species and eco
logical dynamics, (b) share similar environmental conditions, and (c) interact eco
logically in ways that are critical for their long-term persistence (Ricketts et al. 1999).
For conservation purposes, ecoregions are generally ecologically derived, using infor
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mation such as climate, vegetation type and/or characteristic species, although they
may also be based on geographic or political criteria.
Ecosystem service: service provided free by an ecosystem, or by the environment,

such as clean air, clean water, and ﬂood amelioration (Ricketts et al. 1999). Other
examples include stabilizing soil, providing renewable resources, and providing
homes for human communities.
Ecosystem: a system resulting from the integration of all living and nonliving factors

of the environment (Tansley 1935; Ricketts et al. 1999)
Efficiency: concentration, given limited resources, on the fewest high-quality sites
possible, or the fewest species (endemic, endangered) that can in turn lead to protec
tion of a broader biodiversity. Often this incorporates an evaluation of threat where
by it is deemed most efﬁcient to conserve the most threatened ecosystems or species,
especially if the goal is stemming biodiversity loss.
Endangered species: a species at some level of risk for extinction. The most widely

referenced authority in designating species as endangered or threatened is the IUCN
Red List.
Endemic species: species that are found solely within a particular area and nowhere
else on the planet.
Endemism: degree to which a geographically circumscribed area, such as an ecore

gion or a country, contains species not naturally occurring elsewhere (Ricketts et al.
1999).
Environmental indicator: see indicator species.
Evolutionary radiation: see radiation.
Extent: total area that is under consideration by a conservation approach (e.g., the
terrestrial earth; or a particular region such as Latin America).
Flagship species: species that hold special political or social clout. WWF’s deﬁnition

is “A species selected to act as an ambassador, icon, or symbol for a deﬁned habitat,
issue, campaign, or environmental cause.”
Focal species: according to The Nature Conservancy, focal species have “spatial, com

positional, and functional requirements that may encompass those of other species in
the region and may help address the functionality of ecological systems.” May encom
pass umbrella species as well as other categories of special species.
Fragmentation: the disruption of extensive habitats into small and isolated patches.

Fragmentation has two negative ramiﬁcations for biodiversity: the loss of total habi
tat areas and the creation of smaller, more isolated, remaining habitat patches (Meffe
and Carroll 1997).
Functionality criterion: importance of retaining functionality of conservation targets

and the ecosystems that support them, not just their structure or number.
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Global approach: an approach that applies a certain set of criteria to most of or the

entire globe to prioritze areas for conservation. Global approaches are most often
used to identify ecoregions, hotspots, or wilderness areas to prioritize for conserva
tion; also included are sites designated by the Alliance for Zero Extinction, which are
smaller in size. The global approach most often results in the prioritization of certain
regions (or ecoregions) for conservation action above others.
Globally outstanding: biological distinctiveness category for units of biodiversity

whose biodiversity features are equaled or surpassed in only a few other areas around
the world (Ricketts et al. 1999).
Habitat loss: landscape-level variable that refers to percentage of the original land

area of the ecoregion that has been lost (converted).
Habitat: an environment of a particular kind, often used to describe the environ

mental requirements of a certain species or community (Wilson 1992; Ricketts et al.
1999)
Indicator species: a species whose presence signals (acts as a surrogate for) the exis

tence of broader biodiversity.
Intact habitat: relatively undisturbed areas characterized by the maintenance of most

original ecological processes and by communities with most of their original native
species still present. (Ricketts et al. 1999). There is no consensus on a minimum size
for an area to be considered intact; thresholds range from 5,000 to 500,000 hectares.
Invasive species: exotic species (i.e., alien or introduced) that rapidly establish them

selves and spread through the natural communities into which they are introduced
(Ricketts et al. 1999).
Keystone species: species that are critically important for maintaining ecological

processes or the diversity of their ecosystems (Ricketts et al. 1999). The Nature
Conservancy deﬁnes keystone species as those species whose impact on a communi
ty or ecological system is disproportionately large for their abundance.
Local approach: incorporates not only scientiﬁc planning tools, but also a range of

practical social, economic, and political factors, and often varies considerably among
sites. Examples of planning regions or units at the local level are watersheds and pro
tected areas.
Matrix communities (as defined by The Nature Conservancy): “matrix-forming”
associations that have embedded within them patch-like plant associations. Nearly all
matrix communities are, in fact, ecosystems made up of co-occurring communities
(plant associations) tied together by similar ecological processes and environmental
conditions. Typically, matrix communities cover hundreds to millions of acres, exist
under a broad range of environmental conditions, are driven by regional-scale
ecological processes, and are important habitats for wide-ranging species, such as
sagebrush steppe in the Great Basin, and salt marshes in Louisiana. They are not
synonymous with common communities. Matrix communities can be rare or
common, as well as secure or imperiled. See also “patch communities.”
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Patch communities (as defined by The Nature Conservancy): refers to the

communities that nest within the matrix communities (see above), and cover
relatively smaller portions of land surface. Patch communities are maintained
primarily by specific environmental features rather than, or in addition to,
disturbance processes. The majority of biodiversity of an ecoregion, as measured by
the number of species, tends to be concentrated in these patch communities. Patch
communities can be large when they form extensive cover (e.g. aspen communities in
the Rockies), or small, requiring speciﬁc ecological conditions (e.g., bogs, fens, and
midshore rocky inter-tidal zones). Conservation goals for patch communities must
be set higher than those for matrix communities, based on the assumption that patch
communities are more ecologically variable than matrix communities and, because
of their smaller size, subject to higher probabilities of attrition over time, meaning
that they may be lost at a higher rate.
Planning unit: the main unit in which conservation planning takes place (e.g. ecore

gions, hotspots, Endemic Bird Areas). Also called “grain” or “planning region.”
Radiation: the diversiﬁcation of a group of organisms into multiple species, due to
intense isolating mechanisms or opportunities to exploit diverse resources (Ricketts
et al. 1999).
Rarity: species or ecosystems that are rare based on a particular set of naturally-

occurring circumstances.
Regional approach: in many cases, regional approaches take place within areas that

have been identiﬁed by global priority-setting approaches, i.e., within hotspots or
ecoregions. The Nature Conservancy works at the regional scale because TNC does
not prioritize certain ecoregions above others, but rather works in every ecoregion in
which it is located.
Representation: a portfolio of conservation sites should include sites representing all

of the different ecosystems in the area of concern (Redford et al. 2003).
Scale: see spatial scale.
Site: see “conservation site.”
Spatial scale: the level at which priority-setting decisions are made, within three

broad categories: global, regional, and local. Global scale approaches apply a set of
scientiﬁc criteria to most of or the entire world; regional scale approaches evaluate
criteria and conduct planning within ecoregions; and local scale approaches evaluate
criteria and conduct planning at the local and site level.
Species richness: the number of species existing within a certain area.
Species: the basic unit of biological classiﬁcation, consisting of a population or series
of populations of closely related and similar organisms (Wilson 1992; Ricketts et al.
1999)
Sustainable development: an integrated community approach to conserving land

and wildlife that assures that current and future human needs can be met.
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Sustainable use: harvesting of ecosystem products, wildlife hunting, and manage

ment for non-extractive human use at a level that can be sustained through multiple
generations without diminishing attributes.
Target: the actual entities of biodiversity, ecosystem dynamics, landscape features

and/or human relations with nature that the approach seeks to immediately conserve
(adapted from TNC 2000 deﬁnition)
Threshold: a minimum or maximum value established for a target that designates it

as meeting a certain criterion. For example, the World Resources Institute’s Forest
Program, which maps intact forested landscapes, has a minimum threshold of 50,000
hectares for their “intactness” criterion.
Umbrella species: a species whose effective conservation will beneﬁt many other

species and habitats, often due to its large area requirements or sensitivity to distur
bance.
Vulnerable species: according to The Nature Conservancy, species with some aspect
of their life history that makes them especially vulnerable (e.g., migratory concentra
tion or rare/endemic habitat).
Wide-ranging species: species that depend on vast areas.
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IUCN Red List Categories & Criteria
Note: The text below includes selected passages from the IUCN website at www.iuc
nredlist.org. A booklet of Red List Categories and Criteria can also be downloaded
from http://www.iucn.org/themes/ssc/redlists/RLcategories2000.html and a detailed
set of guidelines on how to use the system is available at http://www.iucn.org/
themes/ssc/redlists/regionalguidelines.htm.

purpose
The IUCN Red List Categories and Criteria are intended to be an easily and widely
understood system for classifying species at high risk of global extinction. The gener
al aim of the system is to provide an explicit, objective framework for the classiﬁca
tion of the broadest range of species according to their extinction risk. However,
while the Red List may focus attention on those taxa at the highest risk, it is not the
sole means of setting priorities for conservation measures for their protection.

nature of the categories
Extinction is a chance process. Thus, a listing in a higher extinction risk category
implies a higher expectation of extinction, and over the time-frames speciﬁed more
taxa listed in a higher category are expected to go extinct than those in a lower one
(without effective conservation action). However, the persistence of some taxa in
high-risk categories does not necessarily mean their initial assessment was inaccurate.

categories and criteria
●

●

EXTINCT (EX) A taxon is Extinct when there is no reasonable doubt that
the last individual has died. A taxon is presumed Extinct when exhaustive
surveys in known and/or expected habitat, at appropriate times (diurnal,
seasonal, annual), throughout its historic range have failed to record an
individual. Surveys should be over a time frame appropriate to the taxon’s
life cycle and life form.
EXTINCT IN THE WILD (EW) A taxon is Extinct in the Wild when it is
known only to survive in cultivation, in captivity, or as a naturalized pop
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ulation (or populations) well outside the past range. A taxon is presumed
Extinct in the Wild when exhaustive surveys in known and/or expected
habitat, at appropriate times (diurnal, seasonal, annual), throughout its
historic range have failed to record an individual. Surveys should be over a
time frame appropriate to the taxon's life cycle and life form.
●

●

●

●

●

●

●

CRITICALLY ENDANGERED (CR) A taxon is Critically Endangered
when the best available evidence indicates that it meets any of the criteria
A to E for Critically Endangered (see below), and it is therefore considered
to be facing an extremely high risk of extinction in the wild.
ENDANGERED (EN) A taxon is Endangered when the best available evi
dence indicates that it meets any of the criteria A to E for Endangered (see
below), and it is therefore considered to be facing a very high risk of
extinction in the wild.
VULNERABLE (VU) A taxon is Vulnerable when the best available evi
dence indicates that it meets any of the criteria A to E for Vulnerable (see
below), and it is therefore considered to be facing a high risk of extinction
in the wild.
NEAR THREATENED (NT) A taxon is Near Threatened when it has been
evaluated against the criteria but does not qualify for Critically
Endangered, Endangered, or Vulnerable now, but is close to qualifying for,
or is likely to qualify for, a threatened category in the near future.
LEAST CONCERN (LC) A taxon is Least Concern when it has been evalu
ated against the criteria and does not qualify for Critically Endangered,
Endangered, Vulnerable, or Near Threatened. Widespread and abundant
taxa are included in this category.
DATA DEFICIENT (DD) A taxon is Data Deﬁcient when there is inade
quate information to make a direct, or indirect, assessment of its risk of
extinction based on its distribution and/or population status. A taxon in
this category may be well studied, and its biology well known, but appro
priate data on abundance and/or distribution are lacking. Data Deﬁcient is
therefore not a category of threat. Listing of taxa in this category indicates
that more information is required and acknowledges the possibility that
future research will show that threatened classiﬁcation is appropriate. It is
important to make positive use of whatever data are available. In many
cases great care should be exercised in choosing between DD and a threat
ened status. If the range of a taxon is suspected to be relatively circum
scribed, and a considerable period of time has elapsed since the last record
of the taxon, threatened status may well be justiﬁed.
NOT EVALUATED (NE) A taxon is Not Evaluated when it is has not yet
been evaluated against the criteria.
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examples of criteria
CRITICALLY ENDANGERED (CR)
A taxon is Critically Endangered when the best available evidence indicates that it
meets any of the following criteria (A to E), and it is therefore considered to be fac
ing an extremely high risk of extinction in the wild:
A. Reduction in population size based on any of the following:
1. An observed, estimated, inferred, or suspected population size reduc
tion of 90% over the last 10 years or three generations, whichever is
the longer, where the causes of the reduction are clearly reversible
AND understood AND ceased, based on (and specifying) any of the
following:
(a) direct observation
(b) an index of abundance appropriate to the taxon
(c) a decline in area of occupancy, extent of occurrence, and/or quality of
habitat
(d) actual or potential levels of exploitation
(e) the effects of introduced taxa, hybridization, pathogens, pollutants,
competitors, or parasites.
2. An observed, estimated, inferred, or suspected population size reduc
tion of 80% over the last 10 years or three generations, whichever is
the longer, where the reduction or its causes may not have ceased OR
may not be understood OR may not be reversible, based on (and spec
ifying) any of (a) to (e) under A1.
3. A population size reduction of 80%, projected or suspected to be met
within the next 10 years or three generations, whichever is the longer
(up to a maximum of 100 years), based on (and specifying) any of (b)
to (e) under A1.
4. An observed, estimated, inferred, projected, or suspected population
size reduction of 80% over any 10 year or three generation period,
whichever is longer (up to a maximum of 100 years in the future),
where the time period must include both the past and the future, and
where the reduction or its causes may not have ceased OR may not be
understood OR may not be reversible, based on (and specifying) any
of (a) to (e) under A1.
B. Geographic range in the form of either B1 (extent of occurrence) OR B2 (area
of occupancy) OR both:
1. Extent of occurrence estimated to be less than 100 km2, and estimates
indicating at least two of a-c:
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a. Severely fragmented or known to exist at only a single location.
a. Continuing decline, observed, inferred, or projected, in any of the fol
lowing:
(i)
(ii)
(iii)
(iv)
(v)

extent of occurrence
area of occupancy
area, extent, and/or quality of habitat
number of locations or subpopulations
number of mature individuals.

c. Extreme ﬂuctuations in any of the following:
(i)
(ii)
(iii)
(iv)

extent of occurrence
area of occupancy
number of locations or subpopulations
number of mature individuals.

2. Area of occupancy estimated to be less than 10 km2, and estimates
indicating at least two of a-c:
a. Severely fragmented or known to exist at only a single location.
b. Continuing decline, observed, inferred, or projected, in any of the fol
lowing:
(i)
(ii)
(iii)
(iv)
(v)
c.

Extreme ﬂuctuations in any of the following:
(i)
(ii)
(iii)
(iv)

C.

extent of occurrence
area of occupancy
area, extent, and/or quality of habitat
number of locations or subpopulations
number of mature individuals.

extent of occurrence
area of occupancy
number of locations or subpopulations
number of mature individuals.

Population size estimated to number fewer than 250 mature individuals and
either:
1. An estimated continuing decline of at least 25% within three years or
one generation, whichever is longer, (up to a maximum of 100 years in
the future) OR
2. A continuing decline, observed, projected, or inferred, in numbers of mature
individuals AND at least one of the following (a-b):
(a) Population structure in the form of one of the following:
(i) no subpopulation estimated to contain more than 50 mature
individuals, OR
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(ii) at least 90% of mature individuals in one subpopulation.
(b) Extreme ﬂuctuations in number of mature individuals.
D.
E.

Population size estimated to number fewer than 50 mature individuals.
Quantitative analysis showing the probability of extinction in the wild is at
least 50% within 10 years or three generations, whichever is the longer (up to
a maximum of 100 years).

Source: IUCN. (2001). IUCN Red List Categories and Criteria: Version 3.1. IUCN,
Species Survival Commission. IUCN, Gland, Switzerland and Cambridge, UK. ii + 30
pp. http://www.redlist.org/info/categories_criteria2001.html
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NatureServe Categories & Criteria
NatureServe is a non-proﬁt organization specializing in producing and providing
scientiﬁc information related to biological diversity and its conservation status.
NatureServe encompasses an international network of member programs operating
in all 50 US states, Canada, Latin America and the Caribbean (LAC) that collect,
analyze, and distribute authoritative scientiﬁc information about the biodiversity
found within their jurisdictions. With a collective annual budget of more than $US
45 million, nearly 800 scientists and support staff, 54 member programs in the US
(where they are typically called natural heritage programs – NHPs), 11 provincial and
territorial ofﬁces in Canada, and 11 national and territorial ofﬁces in the LAC region
(where they are known as conservation data centers – CDCs), the NatureServe
network is recognized as the western hemisphere’s leading authority on the
identification, location, and conservation of at-risk species and ecological
communities (NCASI 2004).
NatureServe is one of the leading sources for the ENGOs consulted for this study,
especially regarding information about rare and endangered species and threatened
ecosystems. NatureServe has developed its own methodology for assessing the con
servation status of plant, animal, and fungi species, as well as ecological communities
and systems (NCASI 2004). Following, we list the “NatureServe Global Conservation
Status” ranks:
●

Presumed Extinct (GX). Not located despite intensive searches and

virtually no likelihood of rediscovery.
●

Possibly Extinct (GH). Missing; known from only historical occurrences

but still some hope of rediscovery.
●

●

Critically Imperiled (G1). At very high risk of extinction due to extreme
rarity (often 5 or fewer populations), very steep declines, or other factors.
Imperiled (G2). At high risk of extinction due to very restricted range, very

few populations (often 20 or fewer), steep declines, or other factors.
●

Vulnerable (G3). At moderate risk of extinction or of signiﬁcant conserva

tion concern due to a restricted range, relatively few populations (often 80
or fewer), recent and widespread declines, or other factors.
●

Apparently Secure (G4). Uncommon but not rare; some cause for long

term concern due to declines or other factors.
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●

Secure (G5). Common; widespread and abundant.

The “G” in the rank’s nomenclature refers to the global or range-wide conservation
status for a given species or ecological community. The ranks can be complemented
by augmenting the status at a national level (designed by an “N”) and at a state/
provincial/ territorial level (“S,” for subnational). In the same way, intra-speciﬁc taxa
(subspecies, varieties, and populations) status can be mentioned using a “T.” G2S1 and
G4T5 are examples of the use of this augmented ranking.
Source: National Council for Air and Stream Improvement (NCASI). 2004. Managing
Elements of Biodiversity in Sustainable Forestry Programs: Status and Utility of
NatureServe’s Information Resources to Forest Managers. Technical Bulletin no. 885,
August 2004.
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world resources institute
Forest Program – Intact Forest Landscapes

organizational overview
The World Resources Institute (WRI) is a Washington DC-based environmental
think-tank consisting of over 100 scientists, economists, policy and business experts
with a charge to provide “objective information and practical proposals for policy
and institutional change that will foster environmentally sound, socially equitable
development.” Rather than direct advocacy, WRI works to provide sound informa
tion with an ultimate mission to achieve inter-generational access to a prosperous
environment.
The World Resources Institute’s mission is to move human society to live in ways
that protect Earth’s environment and its capacity to provide for the needs and aspi
rations of current and future generations. Because people are inspired by ideas,
empowered by knowledge, and moved to change by greater understanding, WRI pro
vides – and helps other institutions provide – objective information and practical
proposals for policy and institutional change that will foster environmentally sound,
socially equitable development.
Key WRI projects are aligned with its ﬁve main goals, including: ensuring
biological resources for future generations; mitigating human-induced climate
change; harnessing markets and enterprise systems for environmental protection;
guaranteeing public access, environmental information, and decision-making; and
maintaining institutional excellence. WRI has become a leading source of
information in many of these key areas. For example, its on-line EarthTrends
environmental information portal has extensive searchable databases on biodiversity
and protected areas, health and human well-being, energy and resources,
environmental governance and institutions, and other key areas.
This proﬁle examines the activities of WRI’s Forest Program, which serves just the
ﬁrst of WRI’s ﬁve goals - ensuring biological resources for future generations. Serving
the forest-concerned community with detailed maps, satellite images, and reports,
Global Forest Watch (GFW) is one of WRI’s Forest Program’s prominent initiatives,
launched in 1998. GFW represents an international network through which WRI’s
Forest Program establishes partnerships with non-governmental organizations,
research institutions, government agencies and private corporations in ﬁve forest
areas around the world – North America, South America, Central Africa,
Russia/Eastern Europe, and Southeast Asia. GFW is not an institution itself but the
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umbrella under which partnerships take place. No advocacy is permitted under the
GFW name.
WRI’s Forest Program and the GFW initiative seeks to provide detailed informa
tion and data analysis so that conservation organizations, industry, and other stake
holders can make more informed decisions about these areas, whether they are work
ing within them or seeking to conserve them. GFW’s Data Warehouse has more than
35 gigabytes of current map data that may be downloaded free of charge over the
Internet. Several of the organizations examined in this report use GFW’s maps and
data as a tool in their own decision-making.

approach overview
WRI’s Forest Program’s involvement in mapping intact forest landscapes is the
approach discussed in this proﬁle. However, it should be noted that WRI’s Forest
Program does not engage in global or local conservation priority-setting and their
focus on intact forest landscapes is based on a variety of technical, organizational, and
other factors rather than an institutional determination that intact areas are in some
way a higher priority than other areas. For example, the technical ability to identify
and map intactness—as compared to other more elusive criteria such as biodiversity
— contributes to their reasoning, along with the institutional opinion that intactness
deserves attention in decision-making. It should also be noted that WRI’s Forest
Program’s work is not limited to intact forest landscapes; they also engage in deﬁning
and locating sensitive areas in the forest landscape (i.e. areas with characteristics that
are important for classiﬁcation as High Conservation Value Forests, Endangered
Forests, etc.), in monitoring changes in these areas, and in assessing the compliance
of forest practices with criteria for legal and sound management.
WRI’s Forest Program’s focus on intact forest landscapes is explored in this report
because it is inﬂuential in highlighting the importance of these areas; however, a full
discussion of their activity as a decision-maker is not possible as they do not fulﬁll
this role.
The most fundamental principle behind WRI’s Forest Program’s work is the
importance of providing science-based information to decision-makers, managers,
policy makers, and society in general. WRI’s Forest Program’s work is meant to enable
and catalyze well-informed decisions, but does not bring a speciﬁc agenda as to what
exactly should be the outcome of those decisions. They identify gaps in expertise or
knowledge, evaluate their own capacity to contribute technical or informational
expertise, and apply this service where it will be most appreciated and needed. An
important consideration for WRI’s Forest Program is to produce information that is
credible and accepted as accurate by all stakeholders.
WRI’s Forest Program also emphasizes the role of maps as being powerful agents
in the decision-making process, due to their ability to make scientiﬁc information
accessible to stakeholders. Maps provide a basis for moving forward with decisions,
reducing environmental conﬂict and social polarization, and bringing all stakehold
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ers onto the same page. For these reasons, GFW uses maps as a key planning and
communication tool.

a focus on intact forest landscapes
WRI’s Forest Program has focused its work on the criteria of intactness through the
development of mapping tools. The term intact forest landscapes refers to “large,
ecologically intact, and relatively undisturbed mosaics of natural ecosystems in the
forest landscape which are likely to survive indeﬁnitely without human assistance.”
These forests exist, for example, across 25-30 percent of Russia, and represent more
than half of Canada’s forest area. There are few such areas on the planet that have all
degrees of freedom left—that have been completely untouched by humans. While
WRI does not make speciﬁc policy recommendations for these areas, it highlights
their importance around the world and advises that anyone who considers
developing or altering these habitats understand that once the current status is
modiﬁed, they will be irreversibly changed.
WRI highlighted relatively undisturbed large blocks of forests in 1997 through
their publication Last Frontier Forests: Ecosystems and Economies on the Edge, by Dirk
Bryant, Daniel Nielsen and Laura Tangley. The book highlights the importance of
frontier forests, particularly in their capacity to enable and protect natural ecological
and evolutionary processes to an extent that fragmented landscapes are unable.
Of the forests that do remain standing, the vast majorities are no more than
small or highly disturbed pieces of the fully functioning ecosystems they
once were. These modiﬁed forests should not be forgotten . . . Yet, they may
have lost their ability to sustain themselves in the long term. To support their
full complement of plant and animal inhabitants, fragmented forests will
probably need regular interventions by resource managers. In contrast,
frontier forests— large, ecologically intact, and relatively undisturbed natural
forests—are likely to survive indeﬁnitely without human assistance. Within
these forests, natural ecological and evolutionary processes will continue to
generate and maintain the biodiversity upon which we all rely. Frontier
forests also contribute a large portion of the ecological services—such as
watershed protection and climate stabilization— that make the planet
habitable. And they are home to many of the world's remaining indigenous
peoples.
The original analysis for frontier forests was global in scale. With respect to extent,
it applies to all areas on earth that feature forest landscapes or the natural mosaic of
different ecosystems (includes wetlands and naturally treeless areas) that are part of
larger forested landscape.
It is important to note that a focus on intact forest landscapes is an important
element of WRI’s Forest Program’s work, but it is not the only criteria on which they
have focused. WRI’s Forest Program has worked on deﬁning and mapping sensitive
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areas such as High Conservation Value Forests using consensus-based strategies that
include a variety of stakeholders. Their work has also included analyses of forest
change, and the location of exploitation and development in relation to protected
areas, communities, and ofﬁcial forest production zones. This information underpins
discussions concerning sustainable forest management and illegal logging in central
Africa, Southeast Asia, and Russia.

targets and criteria
The process for the initial global assessment of frontier forests involved working with
several partners—including the UNEP World Conservation Monitoring Centre
(WCMC) and the World Wildlife Fund—to identify large roadless areas undisturbed
by people. Areas surrounding roads were excluded on the assumption that they were
probably disturbed. WRI used GIS to coordinate information and obtain global data
sets from various sources. Once these preliminary data were established, WRI sent
out the initial maps to experts all over the world, asking them to reﬁne the maps and
discuss any potential threats to the areas identiﬁed, for example, whether frontiers
were in timber concessions or housed high-value resources such as timber, oil, or
gold. This process resulted in the ﬁrst worldwide, systematic global set of information
of this kind, albeit at a relatively simplistic level of detail. As described by WRI on
their website, “Far from perfect, these maps nonetheless provide the ﬁrst realistic pic
ture of the location and status of the world's frontier forests.”
As deﬁned in that assessment, a frontier forest was required to meet seven criteria:
(Source: http://forests.wri.org/pubs_content_text.cfm?ContentID=1075)
●

●

●

●

●

●

●

Primarily forested.
Large enough to support viable populations of all indigenous species asso
ciated with that forest type—measured by the forest’s ability to support
wide-ranging animal species.
Large enough to keep these species’ populations viable even in the face of
natural disasters—such as hurricanes, ﬁres, and pest or disease outbreaks.
Structure and composition determined mainly by natural events, though
limited human disturbance by traditional activities of the sort that have
shaped forests for thousands of years—such as low-density shifting culti
vation—is acceptable.
In forests where patches of trees of different ages would naturally occur,
the landscape exhibits this type of heterogeneity.
Dominated by indigenous tree species.
Home to most, if not all, of the other plant and animal species that typi
cally live in this type of forest.
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Intact landscapes need to be large enough to be viable on their own and not
endangered by edge effects. The 50,000 hectare threshold is used because WRI
believes this is an area large enough to contain all ecological features, maintain its
wide-ranging species, and absorb edge effects. Citing scientiﬁc literature that pro
vides thresholds between 5,000 hectares and 500,000 hectares, WRI took a pragmat
ic and somewhat arbitrary ﬁgure that would incorporate the needs of most wideranging species but still be practical. As explained in the interview, “It’s not perfect,
but no threshold is perfect.” WRI experts cited the need to be consistent across areas.
After conducting their preliminary Frontier Forest Analysis, WRI became more
heavily involved in mapping intact forest landscapes when they were approached by
Greenpeace and IKEA to help locate and map ancient or intact forests in Russia. IKEA
asked WRI to develop a practical way to put these areas on the map. No such method
existed so WRI developed its own that included a reliance on satellite images, and
much more developed detailed criteria than the preliminary frontier forest assess
ment. This assessment has now been completed in Russia and is underway in Canada
and Alaska. The materials developed by WRI are used extensively by the forest sector
in Russia.
The main criteria for these areas was that a minimum of 50,000 hectares with no
evidence of human disturbance, based on satellite imagery interpretation and fol
lowed by expert consultation and a peer review process. In Russia the peer-review
process involved scientiﬁc experts and stakeholders, including representatives from
the Russian government and Russian NGOs, who provided written feedback. Intact
areas were required to show no signs of modern human disturbance, including
human-induced ﬁre regimes, power lines, or pipelines. Roads and areas adjacent to
roads (buffer zones to factor the impact in the landscape of the uses of the road) were
eliminated.
In determining which ﬁres were human-induced, WRI decided to defer to region
al information. Forest ﬁres, if ignited by lighting, are a natural element of the boreal
forest ecosystem. In Canada, most experts believe that the majority of forest ﬁres are
natural, so areas that have been burned can be considered intact for these purposes.
In contrast, in Russia due to historic land use, many forest ﬁres have an anthro
pogenic origin. The exact proportion of anthropogenic ﬁres is unknown. Since the
cause of a ﬁre scar could not be determined from satellite images, a decision rule had
to be constructed, so that the ﬁre regime associated with each ﬁre scar could be clas
siﬁed in a consistent way as either “natural” or “anthropogenic.” Fire scars or ﬁre
mosaics occurring directly adjacent to infrastructure or some other conduit of
human activity, were considered the result of anthropogenic ﬁres. Fire scars that did
not reach human infrastructure or human activity were considered to be from natu
ral ﬁres.
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implementation and monitoring
WRI does not directly implement conservation of intact forest landscapes, rather,
local partners will use their maps to prioritize areas for conservation. Maps are used
as a basis for stakeholder negotiation on the use of sensitive areas. Changes in the
intactness baseline will be monitored over time.

world resources institute’s
forest program’s
focus on intact forest landscapes
basic overview
Organizational Mission: Information and practical proposals for policy and
institutional change that will foster environmentally sound, socially equitable
development.
Approach Objective: Does not set priorities; informs decision makers and public.
Planning Principles: Importance of unbiased scientiﬁc information; maps as a

tool; practicality; importance of operational guidelines.
Scale: Global scale; maps are detailed enough to be accurate at a regional and

local scale.
Planning Region: Large intact forests.
Conservation Level: Ecosystem: Intact (authentic, natural) forest landscapes

(ecosystem mosaics).
Data Sources: Satellite images, GIS analysis, expert opinion, ﬁeld veriﬁcation.

Only biophysical criteria.

targets, criteria and thresholds
Target: Intact Forest Landscapes as one component in a comprehensive process

for priority setting.
Criteria & Thresholds: Intactness: Minimum size of 50,000 hectares with a min

imum width of 10 kilometers; no evidence of human disturbance; a minimum of
2 kilometers width of protrusions along an intact boundary. Criteria apply to the
boreal, may need revision to be relevant to the tropics.
Weight: For decision makers to decide.

implementaton
Regional and Local Level: Inverse, stratiﬁed (Look for indicators of disturbance,

beginning with the easiest to identify).
Monitoring: Changes in the intactness baseline will be monitored over time.

Maps are used as basis for stakeholder negotiation on the use of sensitive areas.
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ducks unlimited canada (duc)
Canada’s Boreal Forest

organizational overview
Since 1938, Ducks Unlimited Canada (DUC) has established more than 7,100 habitat
conservation projects and helped to conserve nearly 25 million acres of land in
Canada. Beyond Canada’s borders, DUC directly beneﬁts from the work of Ducks
Unlimited organizations in the United States and Mexico. Sharing a uniﬁed conser
vation mission, the Ducks Unlimited organizations conserve, restore, and manage
wetlands and associated habitats for North America’s waterfowl. These habitats also
beneﬁt other wildlife and people.
The Ducks Unlimited family has identiﬁed Canada’s boreal forest as one of its
most urgent conservation priorities. This designation is based on the value of the
boreal ecosystem to waterfowl, its intact forests and wetland complexes, and threats
from resource extraction (forestry, oil, gas and mineral), agriculture, hydropower
development, and global warming. “[Canada’s boreal forest] . . . contains almost onequarter of the world’s remaining intact forests and holds more fresh water in its wet
lands, lakes and rivers—the foundation for a rich diversity of life—than any other
place on Earth. Home to tens of millions of breeding, staging, and molting waterfowl,
and some one hundred million shorebirds, the wetland areas of the forest are also
critically important to bears, wolves, beavers, woodland caribou, moose, and more
than three billion land birds” (DUC Publication Canada’s Boreal Forest).
DUC has been researching and designing conservation watershed-based solutions
in the western portion of Canada’s boreal forest since 1997 and ranks the Western
Boreal Forest (WBF) second only to the Prairie Pothole region in terms of continen
tal importance to North American waterfowl. This study focuses on DUC’s regional
approach for setting conservation priorities within the Canadian boreal forest. Most
of their other “global” conservation priority areas are in prairie ecosystems. As such
we did not investigate the global priority setting scheme used by DUC.
The goal of this organization is “to help conserve all of the wetlands in Canada’s
boreal forest through a combination of ecosystem-based sustainable development
that utilizes state-of-the-art best management practices, and by promoting the estab
lishment of an extensive network of large, interconnected wetland-rich protected
areas. DUC will use its foundation of strong science and strategic partnerships to help
move towards this goal.”
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DUC sets priorities for watershed-level protection of wetlands and associated
uplands habitat within the priority ecoregion of the Canadian boreal forest. Its goal
is to identify the most important wetland resources and to maintain ecological
integrity to support historical numbers of breeding, molting, and migrating
waterfowl and other wetland-dependent wildlife. There are currently twelve priority
project areas in the western boreal forest ranging from 5 to 20 million acres. These
areas have been chosen based on a combination of waterfowl breeding populations,
wetland density, and threats to wetland function and waterfowl habitat. A key
consideration for those areas north of 60° latitude is the interest of the community:
ENGOs cannot work in these areas without being invited to do so by the aboriginal
peoples living there.

approach overview
Although DUC’s conservation target is species speciﬁc (waterfowl), its approach is
ecosystem-based because waterfowl are wide-ranging and use different habitats for
different life history segments. In addition, there are insufﬁcient population data in
boreal ecosystems to use species as the primary conservation approach. DUC’s guid
ing principle is to protect and restore the ecological integrity of wetland ecosystems
and critical associated uplands. Its emphasis is on ecosystems of the highest produc
tive capacity, deﬁned as habitat for breeding, staging, and molting waterfowl. The
planning principle of functionality is therefore the most dominant principle in
DUC’s approach. DUC supports the sustainable use and harvest of renewable
resources based on sound science and supports waterfowl hunting, when conducted
in an ethical and sustainable manner, as a legitimate and acceptable use of a renew
able resource.
Access to sites within the boreal forest is difﬁcult to gain, so there is little informa
tion about critical habitat size for waterfowl in the boreal ecosystem. Although DUC
is starting to do some basic research in this area, they are admittedly “working in the
dark,” pushing for spatial targets that link water bird inventory data to land cover
classiﬁcation and model key habitat areas for breeding, migration, and staging. They
aim to use this research to base conservation priorities on habitat classiﬁcation rather
than numbers of birds.
DUC’s current approach to setting conservation priorities is holistic, looking at
landscapes and entire watersheds (large drainages, including uplands) and working at
different scales, from large river basins to ponds. Map 6 below illustrates DUC’s
Boreal Forest Program Area. Planning begins at the boreal ecozone, then works down
to ecoregions, followed by stratiﬁed survey-work based on ecodistricts, using
Canada’s national classification system (http://sis.agr.gc.ca/cansis/nsdb/ecostrat/
intro.html). According to DUC scientists, watershed delineation is very difﬁcult in
boreal ecosystems and little is known about the hydrological function of these
systems. There is therefore a great need to protect habitat at the landscape scale. DUC
emphasizes wetland function and the need to limit disturbances to the permafrost
and peat—both signiﬁcant factors in boreal ecosystem function. (Peat essentially
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functions like a pond or lake by retaining large amounts of water.) DUC is also
starting to look at using measures of linear disturbance, such as roads and pipelines,
(similar to work done by the World Resources Institute’s Global Forest Watch) to
target priority areas for working with industry.
Map 6: Canada’s Boreal Forest Program Area - Ducks Unlimited Canada. Source: DUC’s Western
Boreal Program.

Priority areas are chosen based on a combination of expert knowledge, waterfowl
population data (particularly high breeding areas), wetland density, intact habitat,
social values (aboriginal communities), opportunity, partners, threats, and funding.
Hotspots are deﬁned as areas with high density (greater than 30-40%) of wetlands, as
determined by landcover analysis, and high waterfowl populations. An important fea
ture of the Canadian landscape is the line of 60° latitude. Less land north of this lat
itude has been allocated, so opportunities for protection are greater. Canadian law
dictates that protection above this latitude must be led by the local communities.
Forty percent of DUC’s priority sites are south of 60°, while 60% are north of this
latitude.
All fourteen priority project areas are in the Western Boreal Forest, which includes
Bird Conservation Region 6—the boreal plain, and the taiga plain. Productivity is
deﬁned as species numbers (populations) and richness (number of species), with tar
gets established as historical numbers of breeding, molting, and migrating waterfowl
and wetland-dependent wildlife. Historical population goals are based on the 1970s
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U.S. Fish and Wildlife Service (USFWS) and Canadian Wildlife Service (CWS) survey
data. The decade of the 1970s was chosen because this was a particularly wet climate
and populations of species of concern have experienced dramatic declines since then.
There are three species of concern, which have experienced greater than 50% decline
in population since the 1970s, and are known to primarily breed in the boreal: lesser
scaup, white wing scoter, and trumpeter swan. The scoter, known by locals as black
duck, is the ﬁrst fresh meat available to aboriginal people in the springtime and there
fore has a community subsistence value. Riparian areas are considered very special
habitat as are wetlands with high waterfowl use.
DUC relies on a range of sources for information. Sources for waterfowl popula
tions are derived from annual waterbird inventories conducted by USFWS and CWS
along transects. DUC uses TM satellite mapping to delineate wetlands, ponds, and
vegetation types. Within project areas, land cover mapping from satellite imagery is
used to inventory wetland ponds and vegetation types, using a stratiﬁed sampling
method conducted over a three-year inventory of all waterbirds that can be identiﬁed
from a helicopter. Waterfowl population goals are established in the DU International
Conservation Plan and the North American Waterfowl Management Plan
(http://www.nawmp.ca/) using USFWS breeding population index data. Goals are
established for twenty-one species of ducks and geese that breed in the western bore
al for which survey data exist. Current research priorities are landcover, waterfowl
population inventories, and waterfowl and wetland ecology, with an overall goal of
identifying key habitat sites and elucidating the relationships between waterfowl, wet
land characteristics, and landscape and climatic controls. DUC has a team of scien
tists on staff and partners with other research institutions.

targets and criteria
According to DUC literature, conservation objectives in the Western Boreal Forest
will be achieved through protecting and restoring the ecological integrity of wetland
systems. Ecological integrity refers to the ecological functions within a landscape and
the interaction of natural processes that determine the unique ecological character of
that system. Addressing ecological integrity requires recognition of the temporal and
geographic variation in natural processes and the critical role of adjacent systems
(uplands) in overall ecosystem functions. Although some data on the ecological func
tion of the WBF wetlands and associated uplands exist, there is a need for more data
prior to the development of detailed conservation strategies. Development of this
information is a priority of DUC. In the meantime, the preservation and restoration
of WBF wetlands and critical associated uplands will serve as a proxy to preservation
and restoration of wetland ecological integrity.
Criteria for selecting priority sites are waterfowl productive capacity; landscapelevel watershed function; threat; and the knowledge and interests of aboriginal
peoples. DUC focuses on selecting large areas with linear boundaries where the
combination of high-value habitat, high waterfowl populations, imminent threat,
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community interest, and landowner/land manager interest converge to create a
signiﬁcant conservation opportunity. Other considerations include partnerships,
international attention, and funding.
DUC has no minimum size for conservation, although their priority areas are rel
atively large (the smallest being seven million acres). Project size is based on available
satellite imagery, partner interests, and knowledge of the area. Thresholds for water
fowl populations are 1970s USFWS/CWS breeding population index data based on
survey data for nineteen species of ducks and two species of geese that are known to
breed in the WBF.
Habitat goals are based on conservation objectives being applied for 100% of the
boreal forest through protection and enhanced BMPs (best management practices)
and watershed based conservation planning focused around water on a landscape
level. The habitat goals are of a general nature—to maintain habitat in order to sus
tain the waterfowl population goals. Activities have commenced to gather habitat
information (e.g. breeding ranges) to establish more speciﬁc habitat goals over the
next ﬁve years. Nevertheless, habitat is weighted more heavily than population crite
ria due to the mobile nature of waterfowl.
DUC does not currently use any formal modeling of risk in determining thresh
olds and targets for habitat to support population goals. Necessary information is
lacking about the basic biology of survival rates and survival functions for boreal
waterfowl. Due to the lack of scientiﬁc data, DUC prefers spatial targets rather than
quantiﬁed targets. DUC is currently reviewing thresholds and targets related to dis
turbance with the goal of developing a science to use disturbance as a risk factor in
the future.
Monitoring, although not in place now, is planned to be one component of an
overall evaluation program for DUC’s priority project areas and the organization will
add an assessment program within the next ﬁve years. Currently there is not enough
on-the-ground information to do an assessment of the project areas, for which ten
years of data would be required. DUC has in place speciﬁc monitoring of a number
of protected acres. Waterfowl populations are monitored annually by USFWS, but
there is not enough monitoring in DUC project areas, a situation which DUC is
working to improve.

implementation
DUC’s implementation approach is based primarily on habitat needs for all life stages
of wide-ranging, migratory wildlife. This leads to deﬁning core areas of wetland and
waterfowl density, along with associated uplands, in order to protect hydrological
function and riparian corridors. Sites are selected based on these criteria plus aborig
inal community interests, threats to habitat integrity (i.e. hydroelectric development,
oil and gas development, industrial timber harvest, mining), potential for interna
tional collaboration, funding interests, and opportunity for sustainable development
partnerships.
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Priority sites are selected based on knowledge (expert opinion), waterfowl surveys
(traditional long-term transects), hotspots (high density of wetland and waterfowl
populations), and species of concern. This is a very habitat-oriented protection plan
ning approach. Within priority areas, DUC uses a matrix approach to achieve 100%
conservation objectives across the boreal forest, with protected areas at one end of the
spectrum and sustainable development at the other. Monitoring is not yet in place.
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ducks umlimited canada (duc)
canada’s boreal forest
basic overview
Organizational Mission: All Ducks Unlimited organizations conserve, restore and manage wet
lands and associated habitats for North America’s waterfowl. These habitats also beneﬁt other
wildlife and people.
DUC’s Vision for Canada: DUC is working to achieve a mosaic of natural, restored and man
aged landscapes capable of perpetually sustaining populations of waterfowl and other wildlife.
Approach Objective: Sets national priorities for watershed-level protection of wetlands and
associated uplands habitat within the priority ecoregion of the Canadian boreal forest to identify
the most important wetland resources and maintain ecological integrity to support historical
numbers of breeding, molting, and migrating waterfowl and other wetland-dependent wildlife.
Planning Principles: Purpose is to conserve waterfowl habitat by conserving landscape-level
functionality of boreal watersheds; the philosophy is based on both the intrinsic value of water
fowl and their sustainable use for sport and subsistence lifestyles of aboriginal communities.

approach specifics
Geographic Scale and Extent: National (Canada). Emphasis on regions of highest productive
capacity (waterfowl).
Planning Unit: Planning is done at the regional (i.e. western boreal forest), ecoregional (i.e.
boreal plain, taiga plain), and watershed level. Ecoregions based on Canada’s national classiﬁca
tion system.
Conservation Level: Whole watershed-level conservation planning.
Data Sources: Field data (DUC; USFWS; CWS); TM satellite mapping; expert opinion; aborig
inal community knowledge.

targets, criteria and thresholds
Targets: DUC focused their conservation efforts on Canada’s western boreal forest in 1997. At
this point, DUC pushes for spatial targets rather than quantiﬁed targets because they do not have
the data to quantify.
Hotspots: high density of wetlands; high density of waterfowl populations; habitat for waterfowl
species of concern; wetland dependent wildlife
Criteria & Thresholds: The number one criterion is the existence of key breeding areas, migra
tion routes, and staging areas for waterfowl; the second is function at the landscape (large water
shed) level. A further criterion for DUC work north of 60 degrees latitude is “aboriginal com
munity goals.” Threat from development and resource use is also considered when selecting pri
ority areas. Waterfowl population goals (thresholds) are based on DU International
Conservation Plan and North American Waterfowl Management Plan goal of achieving histori
cal (1970s) numbers of species that are tracked in the USFWS/CWS long-term survey data.
Weight: Habitat is weighted heaviest as waterfowl are mobile and population inventories are dif
ﬁcult to conduct in the boreal forest.

implementation
Selection of priority areas based on size, concentration of wetlands, concentration of waterfowl
for breeding, staging and molting. Priorities are set based on knowledge (expert opinion), water
fowl surveys (traditional long-term transects) and hotspots (high density of wetland and water
fowl populations). Within priority areas, a matrix approach to achieve 100% protection across a
spectrum of conservation objectives from completely protected to sustainable development.

Monitoring: Not yet in place
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the nature conservancy
Ecoregional Conservation Planning

organizational overview
The Nature Conservancy’s (TNC) mission is to preserve the plants, animals, and nat
ural communities that represent the diversity of life on Earth by protecting the lands
and waters they need to survive (TNC 2005). Since its foundation in 1951, TNC has
worked with people, communities, and businesses to protect millions of acres in the
United States and around the world.
TNC has developed a strategic planning process routed in science called
“Conservation by Design,” which seeks to ensure biodiversity over the long term.
Conservation by Design involves four main stages, including:
●

setting priorities

●

developing strategies

●

taking action and

●

measuring success

TNC believes the Conservation by Design strategy allows them to achieve meaning
ful and lasting conservation results (TNC 2005). The ﬁrst step of the CBD process –
setting priorities—is accomplished through two processes including global major
habitat type assessments and ecoregional planning. It is this ecoregional planning
that is the focus of this proﬁle.

approach overview
The need to work at increasingly larger scales and measure its progress against its
mission led to TNC’s current ecoregional conservation planning approach. This
approach, outlined in Designing a Geography of Hope (Groves et al. 2000), places
emphasis on the conservation of all communities and ecosystems, emphasizes con
servation at multiple spatial scales and levels of biological organization, and recog
nizes the value of comprehensive biodiversity planning on ecoregional rather than
geopolitical lines. The approach is organized by the world’s ecoregions as deﬁned and
delineated by the World Wildlife Fund. Map 7 below illustrates the ecoregions of the
United States.
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Developed originally by Bailey
(1995), this data layer was
modified by The Nature
Conservancy (TNC) to be used
in its Biodiversity Planning
exercises in the process
known as Ecoregional
Assessments in the continen
tal United States, Alaska, and
Hawaii. Several Ecoregions
were modified from the origi
nal by TNC staff developing
the aforementioned assess
ments. The modifications are
based on ecological, bio-physi
cal and political rationales.
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Map 7: Terrestrial Ecoregions of the United States, Alaska and Hawaii, The Nature Conservancy. 2004
(based on Bailey, Robert G. 1995)1.

1. Pacific Northwest Coast 2. Puget Trough - Willamette Valley - Georgia Basin 3. North Cascades 4. Modoc
Plateau and East Cascades 5. Klamath Mountains 6. Columbia Plateau 7. Canadian Rocky Mountains 8.
Middle Rockies - Blue Mountains 9. Utah-Wyoming Rocky Mountains 10. Wyoming Basins 11. Great Basin
12. Sierra Nevada 13. Great Central Valley 14. California North Coast 15. California Central Coast 16.
California South Coast 17. Mojave Desert 18. Utah High Plateaus 19. Colorado Plateau 20. Southern Rocky
Mountains 21. Arizona-New Mexico Mountains 22. Apache Highlands 23. Sonoran Desert 24. Chihuahuan
Desert 25. Black Hills 26. Northern Great Plains Steppe 27. Central Shortgrass Prairie 28. Southern
Shortgrass Prairie 29. Edwards Plateau 30. Tamaulipan Thorn Scrub 31. Gulf Coast Prairies and Marshes
32. Crosstimbers and Southern Tallgrass Prairie 33. Central Mixed-Grass Prairie 34. Dakota Mixed-Grass
Prairie 35. Northern Tallgrass Prairie 36. Central Tallgrass Prairie 37. Osage Plains/Flint Hills Prairie 38.
Ozarks 39. Ouachita Mountains 40. Upper West Gulf Coastal Plain 41. West Gulf Coastal Plain 42.
Mississippi River Alluvial Plain 43. Upper East Gulf Coastal Plain 44. Interior Low Plateau 45. North
Central Tillplain 46. Prairie-Forest Border 47. Superior Mixed Forest 48. Great Lakes 49. Western
Allegheny Plateau 50. Cumberlands and Southern Ridge Valley 51. Southern Blue Ridge 52. Piedmont 53.
East Gulf Coastal Plain 54. Tropical Florida 55. Florida Peninsula 56. South Atlantic Coastal Plain 57. MidAtlantic Coastal Plain 58. Chesapeake Bay Lowlands 59. Central Appalachian Forest 60. High Allegheny
Plateau 61. Lower New England / Northern Piedmont 62. North Atlantic Coast 63. Northern AppalachianBoreal Forest 64. St. Lawrence-Champlain Valley 65. Hawaiian High Islands 66. Aspen Parkland 67.
Fescue-Mixed Grass Prairie 68. Okanagan 69. S.E. Alaska - B.C. Coastal Forest and Mountains 70. Gulf of
Alaska Mountains and Fiordlands 71. Cook Inlet Basin 72. Alaska Peninsula 73. Bering Sea and Aleutian
Islands 74. Bristol Bay Basin 75. Beringian Tundra 76. Alaska Range 77. Interior Alaska Taiga 78. Yukon
Plateau and Flats 79. Alaska-Yukon Arctic 81. West Cascades 80. Northern Gulf of Mexico (M) 82. Floridian
(M) 83. Carolinian (M) 84. North Atlantic Coast (M) 86. Southern California (M) 87. Central & Northern
California (M) 88. Northwest Coast (M) 89. Coastal Forests and Mountains (M) 90. Southern Alaska (M)
91. Bering Sea (M) 92. Hawaiian Islands (M) 93. Gulf of California & Nearshore (M)
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TNC’s ecoregional planning approach aims to:
●

●

Select and design networks of conservation sites that will conserve the
diversity of species, communities, and ecological systems in each ecoregion.
Identify areas of conservation importance that contain multiple, viable, or
feasibly restorable examples of all native plants, animals, and ecological
communities and systems across important environmental gradients.

targets and criteria
TNC deﬁnes targets as elements of biological diversity or surrogates that will be the
focus of planning efforts. TNC’s goal is to identify targets at four spatial scales: local,
intermediate, coarse, and regional; and three levels of biological organization: species,
communities, and ecological systems. These targets will serve to identify conservation
sites across the ecoregion.
Since it is impractical to plan for every element of biodiversity, even all of those
that are known, TNC must select a subset of targets at different spatial scales and
levels of biological organization that will best represent all biological diversity. This
idea is based on what TNC calls the “coarse-ﬁne ﬁlter strategy,” a working hypothesis
that assumes that conservation of multiple, viable examples of all coarse-ﬁlter targets
(communities and ecosystems) will also conserve the majority of species (ﬁne-ﬁlter
targets). Those species that the coarse ﬁlter cannot reliably conserve require
individual attention through the ﬁne-ﬁlter approach. Wide-ranging, very rare,
extremely localized, narrowly endemic, or keystone species are all likely to need ﬁneﬁlter strategies.

coarse filter targets
Both ecosystem and community-level targets are referred to as coarse ﬁlter targets.
●

Ecosystem targets

All ecosystems that represent the entire range and variety of ecosystems
found within an ecoregion should be considered targets. The number of
systems for any given ecoregion should generally range between ﬁfteen
and ﬁfty.
●

Community-level targets

Only those (plant) communities that are either imperiled (ranked G1-G2
by Heritage Programs) or occur as patch communities and are not ade
quately encompassed by broader ecological systems (i.e., those that are not
likely to be captured by ecosystem-level targets).
Terrestrial coarse-ﬁlter targets should be identiﬁed on three spatial scales:
●

Local – small patch communities and ecosystems (< 2,000 acres);
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●

●

Intermediate – large patch communities and ecosystems (1,000–50,000
acres); and
Coarse – matrix communities and ecosystems (20,000–1,000,000 acres).

Aquatic coarse-ﬁlter targets should be identiﬁed also on three spatial scales:
●

●

●

Local – aquatic macrohabitats (< 10 river miles);
Intermediate – stream systems and medium lake systems (1st–3rd
order streams and their tributaries, 250–2500 acre lakes); and
Coarse – medium to large river systems and large lake systems (4th
order and larger rivers and their tributaries, > 2500 acre lakes).

fine filter targets
Species targets or ﬁne-ﬁlter targets include all viable imperiled, threatened, and
endangered species. To qualify as an imperiled species in the U.S., it must have a glob
al rank of G1-G2 by the Natural Heritage Programs/Conservation Data Centers.
Endangered and threatened species are those that are federally listed or proposed for
listing by the USFWS under the Endangered Species Act. For international programs,
the IUCN Red List is used as a guide, selecting species in the critically endangered,
endangered, or vulnerable categories. TNC also considers as targets representative
subsets (i.e. those not likely to be captured by ecosystem-level targets) of species of
special concern, including declining, endemic, disjunct, vulnerable, or focal species as
deﬁned as follows:
●

Declining species are deﬁned as those species that exhibit signiﬁcant, long

term declines in habitat and/or numbers, are subject to a high degree of
threat, or may have unique habitat or behavioral requirements that expose
them to great risk.
●

Endemic species are those restricted to an ecoregion (or a small geograph

ic area within an ecoregion), depend entirely on a single area for survival,
and therefore are often more vulnerable.
●

●

Disjunct species have populations that are geographically isolated from
those of other populations.
Vulnerable species are usually abundant and may or may not be declining,

but some aspect of their life history makes them especially vulnerable
(e.g., migratory concentration or rare/endemic habitat). For example,
sandhill cranes are a vulnerable species because a large percentage of the
entire population aggregates during migration along a portion of the
Platte River in Nebraska.
●

Focal species have spatial, compositional, and functional requirements that

may encompass those of other species in the region and may help address

yale school of forestry & environmental studies

appendix 5: the nature conservancy

the functionality of ecological systems. They may not always be captured
in the portfolio through the coarse ﬁlter. Several types of focal species can
be considered. For TNC’s purposes, the two most important types of focal
species are: keystone and wide-ranging species.
o Keystone species are those whose impact on a community or ecologi
cal system is disproportionately large for their abundance. They con
tribute to ecosystem function in a unique and signiﬁcant manner
through their activities. Their removal initiates changes in ecosystem
structure and often a loss of diversity (e.g., beavers, bison, prairie
dogs, and sea urchins).
o Wide-ranging species depend on vast areas. They include top-level
predators (e.g., wolves, grizzly bears, pike minnows, killer whales) as
well as migratory mammals (e.g. caribou), anadromous ﬁsh, birds,
bats, and insects. Wide-ranging species can be especially useful in
examining necessary linkages among conservation sites in a true “net
work” of sites.
A ﬁnal category of ﬁne-ﬁlter targets includes species aggregations, species groups,
and/or hotspots of richness. These targets are unique and irreplaceable examples for
the species that use them, or are critical to the conservation of a certain species or
suite of species.
●

●

Species aggregations includes critical migratory stopover sites that con
tain signiﬁcant numbers of migratory individuals of many species.
Major groups of species that share common ecological processes and pat

terns, or have similar conservation requirements and threats (e.g. freshwa
ter mussels and forest-interior birds); it is often more practical to target
such groups as opposed to each individual species of concern.
●

Biodiversity Hotspots contain large numbers of endemic species and usu

ally face signiﬁcant threat. TNC considers this particular target category as
largely applicable only to its work in tropical forests in Latin American,
Caribbean, and Asia-Paciﬁc Regions.
Species targets are identiﬁed at regional (> 1,000,000 acres, migrate long distances),
coarse (20,000–1,000,000 acres, 4th order and larger river network, > 2500 acre lakes),
intermediate (1,000–50,000 acres, 1st–3rd order stream network, 250–2500 acre
lakes), and local scales (< 2,000 acres, < 10 river miles, < 250 acre lakes).

target goals
Conservation goals in TNC’s ecoregional planning deﬁne the number and spatial
distributions of on-the-ground occurrences of targeted species, communities, and
ecosystems that are needed to adequately conserve the target in an ecoregion. A con
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servation goal in TNC’s ecoregional planning has two components: the number of
populations of a species or occurrences of a community or system needed to conserve
the target in an ecoregion; and a distributional component, that should ensure that
the geographical range and environmental gradient (in which the target lives within
the ecoregion), are captured as part of the goal setting (for example, two populations
in each of ﬁve ecoregional sections or spatial sub-divisions).
The purpose of setting goals is to estimate the level of conservation efforts
necessary to sustain a target at viable numbers over a speciﬁed planning horizon (one
hundred years). Setting goals also enables TNC to measure the success of a portfolio
of conservation sites in representing and conserving targets in an ecoregion.
Conservation of multiple, viable examples of each target, stratiﬁed across its
geographic and ecological range, is necessary to capture the variability of the target
(i.e., subspecies) and to provide sufﬁcient replication to ensure persistence in the face
of environmental variability.
Geographic scale and spatial pattern is deﬁned by how a community or
ecosystem is distributed across the landscape. TNC considers three broad
pattern types: matrix communities or ecosystems, large patch communities
or ecosystems, and small patch communities or ecosystems. (See the glossary
for more information on matrix communities and patch communities.)
Range-wide distribution pattern refers to the complete spatial extent

(range) and to the occurrences within the range (distribution). One com
munity or species might be either clumped, or evenly distributed across its
range. Types include:
●

restricted/ endemic, that occur primarily in one ecoregion;

●

limited, that occur in the ecoregion and a few other adjacent ecoregions;

●

●

●

widespread, characterized by being widely distributed in several to many
ecoregions;
disjunct, that occur in an ecoregion as a disjunct from the core of its dis
tribution; and
peripheral, more commonly found in other ecoregions.

The number of occurrences recommended for each target is shown in Table 11
below.
Table 11. Recommended number of community occurrences for coarse-filter targets.

MATRIX

LARGE PATCH

10
5
2/3
1*
*
* Goals determined on a case-by-case basis.
Restricted

Limited
Widespread
Disjunct
Peripheral

18
9
4/5
2*
*
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SMALL PATCH

25
13
5/6
3*
*
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For species, TNC provides overall goals to determine how many viable popula
tions over what distribution need to be conserved in the ecoregion to ensure the
long-term sustainability of species, taking into account the entire range of species.
The TNC approach suggests that quantitative goals for each target species should be
obtained in terms of the number of populations and distribution, based on the
range-wide distribution attributes of the target. Rather than providing a recom
mended goal for each type of species, TNC uses a default minimum goal – which
applies across taxa – of two viable populations per ecoregional section in which the
species occur with a minimum of ten viable populations range-wide. For vertebrate
species, these populations should represent breeding populations of at least two hun
dred individuals1. For plant and invertebrate populations, what constitutes a viable
population size should be determined on a case by case basis. Threatened species
endemic to an ecoregion or limited in distribution may need goals set relatively high
er than for widespread species or the standard default goal.
For wide-ranging species whose populations are distributed over more than one
ecoregion, goals are ﬁrst set range-wide by working across ecoregional lines and sub
sequently set for each ecoregion based on range-wide needs.

viability of targets
As deﬁned by TNC, viability is the ability of a species to persist for many generations
or a community or ecosystem to persist over some speciﬁed time period. In ecore
gional planning, the objective is to identify viable populations and occurrences of
conservation targets to the greatest practical extent, by using the criteria of size, con
dition and context. Size is measured by population size (in the case of species) and by
spatial extent (in the case of ecosystems); condition is evaluated by population trends
and health, such as age structure or signs of disease (for species) and age structure of
dominant species and species composition (for communities); and the landscape
context refers to the broader patterns of the landscape that affect the targets.

implementation and monitoring
The ﬁnal output of an ecoregional planning exercise is a portfolio of areas of
biodiversity signiﬁcance, which is different from conservation areas as TNC must still
assess whether or not an area of biodiversity signiﬁcance will be chosen as an actual
conservation area or site. In order to select these areas of biodiversity signiﬁcance,
TNC uses the following criteria:
●

Coarse-scale focus

Represent or “capture” all coarse-scale targets in the ecoregion (including
those that are feasibly restorable) in conservation sites followed by targets
at ﬁner spatial scales.
●

Representativeness

Capture multiple examples of all conservation targets across the diversity of
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environmental gradients appropriate to the ecoregion (e.g., ecoregional sec
tion or subsection, ecological land unit, or some other physical gradient).
●

Efficiency

Give priority in the site selection process to occurrences of coarse-scale
ecological systems that contain multiple targets at other scales. Accomplish
this through identiﬁcation of functional sites and landscapes.
●

Integration

Give priority to sites that contain high-quality occurrences of both aquatic
and terrestrial targets.
●

Functionality

Ensure all sites in a portfolio are functional or feasibly restorable to a
functional condition. Functional sites maintain the size, condition, and
landscape context within the natural range of variability of the respective
conservation targets.
●

Completeness

Capture all targets within functional sites.
Once priority conservation areas are identiﬁed, TNC employs a “5-S Framework
for Conservation Project Management” a well-tested, science-based process for devel
oping and evaluating the effectiveness of conservation strategies that achieve tangible
results. The approach is implemented by community-based conservation which
combines an on-site local staff presence with a “common strategic approach of site
conservation planning that is supported by adequate resources. Community-based
conservation represents a proven means of achieving enduring, tangible conservation
results” (TNC 2005). The 5-S planning approach focuses on the following compo
nents (TNC 2005):
●

Systems – the focal conservation targets and their key ecological attributes.

●

Stresses – the most serious types of destruction or degradation affecting

the conservation targets or key ecological attributes.
●

Sources of stress – the causes or agents of destruction or degradation.

●

Strategies – the full array of actions necessary to abate the threats or

enhance the viability of the conservation targets.
●

Success measures – the monitoring process for assessing progress in abat
ing threats and improving the biodiversity health of a conservation area.

In evaluating success, TNC deﬁnes conservation success as the combination of
three outcomes: the maintenance of viable biodiversity, abatement of critical threats,
and effective protection and management of places where they take action with part
ners. These outcomes are measured in a variety of ways and at multiple scales, from
local conservation areas to global habitats within the framework of both the 5-S
approach and through ecoregional assessment methods. The results are used to guide
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management actions, resource allocation and future investments. Collectively, these
measures seek to quantify conservation impact—the direct contribution of the
Conservancy and its partners to conserving biodiversity (TNC 2005).
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the nature conservancy
ecoregional conservation planning
basic overview
Organizational Mission: Preserve the plants, animals and natural communities

that represent the diversity of life on Earth by protecting the lands and waters they
need to survive.
Approach Objective: Selecting a portfolio of areas of conservation importance

that will conserve the diversity of species, communities, and ecological systems in
each ecoregion.
Planning Principles: Representativeness, efﬁciency, integration, functionality,

completeness.

approach specifics
Scale: Regional in scale, continental in extent (Latin America, North America,

Asia-Paciﬁc).
Planning Region: Ecoregion.
Conservation Level: Ecosystems, plant communities and species.
Data Sources: NatureServe, The Nature Conservancy, World Conservation

Monitoring Center, Natural Heritage Programs/ Conservation Data Centers, US
Fish and Wildlife Service, IUCN Red List, U.S. Forest Service, Environmental
Protection Agency, Federal Geographic Data Committee, Natural Resources
Conservation Service, World Wildlife Fund, Latin American Network Information
Center, Natural Resources Canada, The World Conservation Union, World
Wildlife Fund (Asia Paciﬁc, Latin America, and Caribbean), expert opinion.

targets, criteria and thresholds
Targets: Ecosystems, plant communities and species.
Criteria & Thresholds: All ecosystems and plant communities are considered as

targets. In the case of species, they are selected with the following criteria: level of
threat, endemism, declining species, disjunct species, rarity, vulnerability, and
focal species (keystone species, wide-ranging species)
Weight: TNC has not developed a system for giving different weights to different
targets or elements of biodiversity.

implementation
Theory & Approach Used on a Local level: “TNC often employs community-based
conservation as a central strategy. Combines on-site local staff presence with the
common strategic approach of site conservation planning that is supported by
adequate resources.
Monitoring: TNC has an entire step of its “Conservation by Design” process

devoted to monitoring. This does not refer to monitoring of their criteria, but
rather monitoring their conservation success.
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birdlife international
Summary of Global (‘A’) Criteria for Selection of Important
Bird Areas
A1 SPECIES OF GLOBAL
CONSERVATION CONCERN

NOTES

The site regularly holds signiﬁcant
numbers of a globally threatened
species, or other species of global
conservation concern.

The site qualiﬁes if it is known,
estimated, or thought to hold a
population of a species categorized as
Critical or Endangered. Populationsize thresholds for Vulnerable,
Conservation Dependent, Data Deﬁcient,
and Near Threatened species are set
regionally, as appropriate, to help in site
selection.

A2 ASSEMBLAGE OF RESTRICTED
RANGE SPECIES

The site is known or thought to hold
a signiﬁcant component of the
restricted-range species whose breeding
distributions deﬁne an Endemic Bird
Area (EBA) or Secondary Area (SA).

The site has to form one of a set
selected to ensure that, as far as possible,
all restricted-range species of an EBA
or SA are present in signiﬁcant numbers
in at least one site in the set and,
preferably, in more.

A3 ASSEMBLAGE OF BIOME-RESTRICTED
SPECIES

The site is known or thought to hold
a signiﬁcant component of the group
of species whose distributions are
largely or wholly conﬁned to one
biome.

The site has to form one of a set selected
to ensure that, as far as possible, species
restricted to a biome are adequately
represented.

A4 CONGREGATIONS

i) The site is known or thought to
hold, on a regular basis, 1% of a
biogeographic population of a
congregatory waterbird species.

This applies to waterbird species as
deﬁned by Delany and Scott (2002).
Thresholds are generated in some
instances by combining ﬂyway
populations within a biogeographic
region, but for other species that lack
quantitative data, thresholds are set
regionally or inter-regionally, as
appropriate. In such cases, thresholds
will be taken as estimates of 1% of the
biogeographic population.
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ii) The site is known or thought
to hold, on a regular basis, ≥ 1%
of the global population of a
congregatory seabird or terrestrial
species.

iii) The site is known or thought
to hold, on a regular basis, ≥ 20,000
waterbirds or ≥ 10,000 pairs of
seabirds of one or more species.
iv) The site is known or thought
to exceed thresholds set for
migratory species at migration
bottleneck sites.

This includes those seabird species not
covered by Delany and Scott (2002).
Where quantitative data are lacking,
numerical thresholds for each species
are set regionally or inter-regionally, as
appropriate. In such cases, thresholds
will be taken as estimates of 1% of global
population.
For waterbirds, this is the same as
Ramsar Convention criteria category 5.

Numerical thresholds are set regionally
or inter-regionally, as appropriate.

Source: Delany, S and D. Scott, eds (2002) Waterbird population estimates. Third
edition. Wageningen, Netherlands: Wetlands International.
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LIST OF ACRONYMS
AF&PA
AZE
CI
CWS
DU
DUC
EBA
ENGO
ESA
FPAC
GIS
HBWA
IBA
IUCN
KBA
MVP
NCASI
NGO
TM satellite imagery
TNC
USFWS
WBF
WCS
WRI
WWF
UNESCO

American Forest & Paper Association
Alliance for Zero Extinction
Conservation International
Canadian Wildlife Service
Ducks Unlimited
Ducks Unlimited Canada
Endemic Bird Area (BirdLife International)
Environmental Non-Governmental Organization
Endangered Species Act
Forest Products Association of Canada
Geographic Information Systems
High Biodiversity Wilderness Areas
(Conservation International)
Important Bird Area (BirdLife International)
International Union for Conservation of Nature and
Natural Resources (The World Conservation Union)
Key Biodiversity Areas
Minimum Viable Population
National Council for Air and Stream Improvement, Inc.
Non-Governmental Organization
Thematic Mapper satellite imagery
The Nature Conservancy
United States Fish and Wildlife Service
Western Boreal Forest
Wildlife Conservation Society
World Resources Institute
World Wildlife Fund
United Nations Educational, Scientiﬁc, and Cultural
Organization
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